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Medical Intelligence: 
Internal of of Pan- 


J. Ryan and Tho mas 


sSarcoma .. . 
. Wang and Milford Si 


Dibenzyline: Results of Therapy in Patients 
with Hypertension and a Comparison with 
Hexamethonium, 1-Hydrazinophthalazine Doctors Afield: William Carlos Williams . 604 


and Semipurified Extracts of Veratrum. . 
Sam I. Miller, Ralph V. Ford and John H. Moyer 
Case Records of the Massachusetts General 
onthe Flint Murmur . . . 
J. Currens, W. B. Thompson, M. B. 
and H. B. Sprague Department of Health, Education and Welfare 


Editorials: 


Medical Progress: Pharmacologic Aspects of New Dean at Tufts. 
Adrenocortical Steroids and ACTH in Man 


(‘To be concluded) 
George W. Thorn et al. 


General Medical Council 


Journal of Geriatric 
Correspondence. . ‘ . Nonclinical Notes 
Entered as second-class matter, November 16, 1932, at the post office at Boston, Massachusetts, under the Act ef March 3, 1879, 
Published weekly at 8 Fenway, Boston 15. Domestic, $8.00 per year. 


Surgical Practice of the Lahey Clinic 


This book is a detailed and well-illustrated description of the management of sur- 
gical patients at the Lahey Clinic. While devoted mainly to actual operating 
room technic, it places a well-balanced amount of emphasis on diagnostic methods, 
selection of cases, pre- and postoperative care, anesthesia and so forth. The 
recommendations included are doubly valuable, because they are backed up by 
reports of end results in long series of cases — 139 gastrectomies; 229 cases of 
bile-duct stricture and so forth. 

There are 784 illustrations on 509 figures models of clarity and instructive 
value. They show, with great detail, exactly how to do what the contributors tell 
you to do. Numerous x-rays further add to this complete picture of Lahey Clinic 
practice today. 


By Tur Stave ov Laney Cuinic. pages, 6" ¥15.00, 


w. 8. Saunders company 


WEST WASHINGTON SQUARE, PHILADELPHIA 5 
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unusually effective infections 


the gastrointestinal 
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is indisputably the drug of choice 
in lyphoid fever and is considered by many 
lo be useful in other salmonelloses 


outstanding in acute Shigella dysentery, CHLOROMYCETIN permits 


immediate treatment regardless of dehydration and provides rapid relief. 


exceptionally well tolerated, CHLOROMYCETIN (chloramphenicol, 
Parke-Davis ) is noted for the infrequent occurrence of even mild 
gastrointestinal side effects, an important consideration in treating infections 
of the gastrointestinal tract. Although serious blood disorders following 

its use are rare, it is a potent therapeutic agent, and should not be used 
indiscriminately or for minor infections — and, as with certain 

other drugs, adequate blood studies should be made when 


the patient requires prolonged or intermittent therapy. 


loleraled, broad spectrum antibiotic 
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PrHE NEW ENGLAND JOURNAL OF MEDICINE 


A SUGGESTION 


Busy Professional Man 


Free yourself from the tedious details of 
cutting coupons, preparing income tax re- 
turns and so forth, by taking advantage of 
the services of our Trust Department. This 
method releases all your faculties for develop- 
ment along your own professional lines. 


Our booklet “Agency Service” mailed on request 


Slate Street Crust Company 


Boston, Mass. 
Main Orrice: 
Corner Strate and Concress STREETS 
Union Trust Office: 24 Feperar Srreet 
Copley Square Office: 587 Boyuston Street 


Massachusetts Avenue Office: 
Cor. Massacnusetts AVENUE and Boy.ston STREET 


Safe Deposit Vaults at All Offices 


Member Federal Deposit Insurance Corporation 


Footswitch Control 
an 
Important Advantage 
with the Birtcher ro 
Hyfrecator Set 


HYFRECATOR 

The Wyfrecator is an extremely 

practical and versatile unit for elec- 

trodesiceation, fulguration and In- 

active coagulation. It is easy to use, 

and with footswitch control both hands are free for delicate 
needle manipulation. Large calibrated dial assures accurate 
visibility of adjustment to any power range for all technics. 
Attractively designed, light and compact, it may be hung on 
an office wall or placed in a cabinet when not in use. Com- 
plete with | handle, 1 straight needle, 1 curved needle and 
footswitch, ¥49.50. Order by telephoning 


Ample parking space — close by new VA Hospital 
ae 408 South Huntington Ave. 
: Jamaica Plain (Boston 30), Mass. 
Phone, JAmaica 2-8700 
ALBANY, N. Y. BRANCH 


579 New Scotland Ave., Albany 8, New York 
Phone, Albany 89-2508 


NOONAN CO. 


SUppe® Prompt, Personal, ‘‘Professional’’ Service 


COUNCIL ACCEPTED 


A DEPENDABLE, QUICK-ACTING 
CEREBRAL AND MEDULLARY 
STIMULANT 


Metrazol is indicated for narcotic depression, for 


instance, in poisoning with barbiturates or opiates, in 
acute alcoholism, during the operation and postopera- 
tively when, because of medullary depression due to the 
anesthetic, respiration becomes inadequate, and to 


Metrazol, pentamethylentetrazol 
Ampules, | cc. and 3 cc. 
Sterile Solution, 30 cc. vials 


Tablets and Powder 


hasten postoperative recovery after anesthesia with the 
injectable barbiturates. 

Inject 3 cc. Metrazol intravenously, repeat if nec- 
essary, and continue with | or 2 cc. intramuscularly as 
required. 


~ Bilhuber-Knoll Corp. Orange, N. J. 
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IN URINARY TRACT INFECTIONS 


rapid response 
“Patients with pyelitis were well 
and doing their usual duties 
within 24 “.. . resistant 
cases showed remarkable response.’ 


high urine levels 


“Terramycin was selected . . . in view of 
high urinary excretion rate following 
small oral doses of the anitibiotic.”! 


unexcelled toleration 


“Terramycin is generally weil tolerated, 
the percentage of relapses being low 
and the percentage of bacteriological as 
well as clinical cures high.”* 


1, Conod, M. A. J, 66,15) (Feb.) 1952 


2. J Urol. 67;:762 (May) 1952. 
3, Ibid. 69.315 1953. 


‘Teérramycin 


Brand of Oxytetracyctine 
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When they’re too 
shy to ask you 


Some young girls and their mothersare too shy 
to ask questions about menstruation. 

When this delicate subject comes up, many 
doctors find three informative Modess booklets 
useful, 

For Mothers: “How Shall 1 Tell My Daughter?” 
describes how and what to tell pre-teen girls 
about menstruation, 

For Young Girls: “Growing Up and Liking I” 
explains the facts of menstruation in a young 
girl’s language. 

For Mature Girls: “It's So Much Easier When 
You Know” gives detailed information about 
using tampons for sanitary protection. 

Order as many free copies as you wish. Write: 
Anne Shelby, Personal Products Corp.. Box 
5374-4, Milltown, N. J. Or mail coupon below. 


Anne Shelby, Personal Products Corp. 
Box 5374-4, Milltown, N. J. 
Please send me free in plain wrapper: 
copies of “How Shall I Tell My Daughter’ 
copies of “Growing Up and Liking It.” 
copies of “It's So Much Easier When You Know.” 


(PLEASE PRINT) 
Street 


City P.O. 


(Offer good only in U.S. AD) 


Advertisement 


} From where I sit 


4y Joe Marsh 


Wrong “Train” 
of Thought 


Most of us knew the streamliner 
stopped about four miles from town 
Thursday —but wedidn’t know why... 

Seems the train was hurrying right 
along, then came the screeching of 
brakes—some fellow had pulled the 
Emergency Stop cord. 

When the conductor asked him why 
he did it, he quickly replied, ‘““The 
train was going much too fast—I 
wanted to get you to slow down.” 

From where I sit, that streamliner 
has been going at that speed for the 
past seven years with a perfect safety 
record and the passengers have al- 


ways been pleased. 


Now—along comes a fellow who 
wants the train to go at his speed. 
Some people are like that. Some would 
tell a neighbor how to practice his 
profession . . . others would begrudge 
a person’s right to a glass of beer— 
even though they wouldn’t dream of 
flashing a “Stop” sign on preferences 
for, say, milk, coffee or tea. Respect- 
ing the rights of others is the only way 
we can all keep “‘on the right track.” 


Marsh 


Copyright, 1953, United States Brewers Foundation 
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ADVERTISING SECTION 


“truly extraord mary results 


mn intractable bronchial asthma 


ACETATE 
(CORTISONE ACETATE, Merck) 


In a review article on 

hormonal therapy,' complete 

relief of symptoms was 

reported in 62 per cent of 

116 asthma patients. Another 

24 per cent were made 

“quite comfortable.” 
Before treatment. Observe typical facies and 

Duration of relief varied 

widely, with remissions 

occasionally lasting as long as 

several months. The author 

calls these results 


“truly extraordinary.” 


1Fvans,R.R.,and Rackemann, F.M.: 4.M.A. 
Arch. Int. Med, 90:96 127, July 1952. 


After therapy with Corronr. Note relaxa- 


All CORTONE 
tion of accessury muscles of respiration, 


Tablets carry 
this trade-mark : 


Cortone ts the registered MERCK & CO., Inc. 
trade-mark of Merck Co., Inc. i Manyfacturing Chemists 


for its brand of cortisone. RAHWAY, NEW JERSEY 


OMerck & Co., inc, 
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ELECTROENCEPHALOGRAPHIC 
LABORATORY, INC, 


270 Commonweattu Ave., Boston KE 6-8100 


Electroencephalograms 
Electromyograms 


Complete physical-therapy service, also 
WHIRLPOOL BATH THERAPY. Ap 
pointments by doctor’s prescription only 
Quarter Nis 


sen’s Institute of Physical Therapy, 1126 


century location. 


Boylston Street, Boston. KE 6-1030 
BIX-1O-1f 
‘Two, three or four-room PROFES 
SIONAL SUITE AVAILABLE on. first 
floor Central Commonwealth Avenue 


KE 6-9230. 


location 


UNITED LIMB & BRACE CO.,, 
Inc manufacturers of artificial limbs 
61 Hanover Street Boston CA T 213 

B517 6-1 


MEDICAL SECRETARY, registered 
nurse, with experience, desires position in 
Back Bay surgeon’s office. Address A178, 


New Eng. J. Med 5-tf 
WANTED General 


take and night calls in vicinity of 
Cambridge. Address A179, New Eng. J. 
Med. 5-12t 


The LONG-ESTABLISHED © offices 
of the late Dr John \. Monahan, Eye, 
Kar, Nose and Throat Specialist, at 181 
Chestnut Street, Clinton, Mass., are for 


practitioners to 


day 


rent, or preferably for sale. Available 
immediately Address AIB9,,New Eng. 
J. Med. 7-41 

FOR SALE — Southern New Hamp 
shire, 8S miles from Boston, Mass. Large 
residence completely furnished. Central 


heat, fire places and yvarages. Boat house 


and wharf fully equipped. 58 acres of 
land on the largest, highest lake in East. 
Substantial cottage for employees with 
facilities of heat and electricity. Acces 


sible by boat, automobile or hydroplane. 


Ready for immediate occupancy. Price 
$100,000 Address A218, New Eng. 
Med 14-11 


Internist, KENT, obstetrician WANT 
KD by surgeon and pediatrician to organ 
ize yroup or form loose partnership ot 
same building in a 
perous community, north of 


Address A219, New Eng. J. Med 
Boston physician WRITING HEALTH 


vrowine 
Boston. 
14-21 


Occupy pros 


AND MEDICAL BOOK for the lay 
reade: needs assistance preparing manu 
script. Prefer retired M.D. with wide 
experience in actual practice. Ability as 
writer desirable but not essential. Address 
A220, New Eng. J. Med 14-11 
WANTED Board qualified obst« 
trician-yynecologist, 36 years or under, 
for ‘The Walla Walla Clinic, 55 ‘Tietan 
Street, Walla Walla, Washington. 


B245-14-61 
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LEARY LABORATORY 
43 Bay Strate Roap 
N, MIASSACHUSETTS 


M.D., 


20STO 


Leary Director 


Dependable and Rapid Laboratory 
All Branches 


Service. 


Containers furnished 


Tel. KE 6-2121 
BIND your Neu 
Vedicine. Make it 


library 


England Journal of 
a permanent part of 
and 
lasting buck 


ram, only $3.00 per volume, plus shipping 


for easy reference 


In full black library 


your 


wear 


charges. All other journals and periodicals 
bound also. Inquiries invited. Norden 
Bindery, 2100 West Grand Avenue, 


Chicago 12, 8300-14-tf 


KENMORE CLINICAL 
LABORATORY, INC. 
WILLIAM P. MURPHY, M.D. 
Director 


Prompt dependable results 
Quiet pleasant surroundings 


Home service on request 


Containers Furnished 


ComMMONWEALTH Ave. 
KenMorE Square, Boston 15 
KEnmore 6-5228 


FOR SALE 
Columbia 


corner 
Avenue, 


General practice 


Road and Dorchester 


Dorchester Complete office equipment, 
Best offer accepted Addres A197, 
New Eng. J. Med. 9-11 


has 


ANESVHESIOLOGIS 1 Part I 


of Board, desires position in community 


or small private hospital. Fee basis. 
Address A212, New En; J Med 13-41 

WANTED Full-time \merican 
Zoard Pathologist in 105-bed hospital 


to substitute for present pathologist who 


18 expected to be called into military 
service Address A213, Nex Ene Med 
13-13 

WANTED 


Psychiatrist for Private Mental Hos- 
pital near Boston. Salary by arrange- 


ment. Address A209, New Eng. J. Med. 


12-6t 

Position open at Boston Lony Island 
Hospital RESIDENT PHYSICIAN, 
salary $91 per week plus maintenance; 


ASSISTANT RESIDENT PHYSI 
CIANS $81 per week plus maintenance. 
For information write Medical Director, 
Lony Island Hospital, Boston. B238-13-41 


MEDICINE 


Apr. 2, 1953 


STORROW HOUSE 
(Former Storrow Estate at Lineoln, Mass.) 
Starrep AND OPERATED BY THE 
MASSACHUSETTS GENERAL HOSPITAL 
For nonpsychiatric ambulatory and semi-ambula- 
tory patients needing rest or convalescent fucilities 
CHARGES: $7.00 to $10.00 per day 


Transportation for visits to prpictes's office pro- 
vided. For information, call Lincoln 6-0343 or 
Massachusetts General Hospital Admitting Office 
LA 3-8200. 

WANTED Well-trained medical 
man in tuberculosis in 90-bed sanatorium, 
Boston. Must 


pheumothorax and 


located within 30 mites of 
be experienced in 


pneumoperitoneum as well other 


modern methods of treatment. Present 


physician is being called into military 
service July 1, 1953. Salary $3815 per 
year plus full maintenance. Address A210, 
New Eng. J. Med. 12-3t 


LONG ESTABLISHED, fully 
equipped, immediately available, 4-room 
ofhce suite, centrally located in Medford. 
Excellent location for physician, surgeon 
or dentist. Call MY 6-0620. B218-7-8t 

COLONIC IRRIGATIONS, massage, 
Beatrice M. Woods, 511 Bea 
BsO-16-t! 


diathermy. 
con Street, Boston. CO 6-8722. 


Physicians’ OFFICK FURNITURE 
All standard lines, new and used. Con 
venient terms. Visit our showroom close 
by Veterans Hospital. Ample parking 


space. T. J. NOONAN Co., 408 South 
Huntington Avenue, Jamaica Plain (Bos 
30), Mass. Phone JAmaica 2-8700 
for literature. Medical, hospital, labora 
B202-2-tf 


ton 


tory, sick room supplies. 


PHYSICIAN, age 37, grade A school, 


yeneral practice experience, desires lo 


association in moderate-sized 
community within 30) miles 


Boston. Address A215, New Eng. J. Med. 


cation of 
radius ol 


13-3 

SURGEON, board qualified, desires 
location. Address A216, New Eng. J. 
Med. 13-4 
Attractive HOME and OFFICE for 


professional man, Union Avenue, Framing 


ham. Price reasonable. Address A217, 
New Eng. J. Med. 13-31 
WANTED Three physicians inter- 


ested in developing family-type practice 


within group clinic serving over 30,000 
people. No investment required. Salary, 
retirement and other benefits. Oppor 


tunity to work in special fields if desired. 
Address Walter M. Loeb, M.D., 200-15th 
North, Seattle 2, Washington. 

B239-13-31 


Avenue 


PHYSICIAN’S HOME-OFFICE com 


bination for sale, close to Brockton 
$20,000 practice annually. steal at 
$18,000. If interested address A223. 


New Eng. J. Med. 14-1 


(Additional advertisements on page xiit) 
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Parotid gland 

2. Superficial temporal artery 
& vein 
‘Temporal branch of facial nerve 
External carotid artery & 
posterior facial vein 
Superticial cervical lymph nodes 
External jugular vein 
Accessory nerve & internal 
carotid artery 
Platysma muscle 
Fourth cervical nerve 
Superior position of 
sternocleidomastoid muscle 
Deep cervical lymph nodes 


12. Fifth cervical nerve 


7 


Posterior supraclavicular nerve 

& anterior jugular vein 
Superticial cervical artery & vein 
Middle supraclavicular nerve 

& subclavian artery 

Transverse scapular artery & vein 
Inferior position of 
sternocleidomastoid musele 
External maxillary artery 

& anterior facial vein 
Submaxillary lymph nodes 

& digastric musele 

Submaxillary gland & mylohyoid 
musele 

Submental lymph nodes & 
hypoglossal nerve 

Superior laryngeal artery & nerve 


23. 


24. 


32. 
Sa. 
34. 


Superior cervical ganglion 
Superior laryngeal vein 

& omohyoid musele 
Superior thyroid artery & vein 
Ansa hypoglossi 

Common carotid artery 

& sternothyroid muscle 
Middle cervical ganglion 
& phrenic nerve 

Vagus nerve 

Thyroid gland & middle 
thyroid vein 

Internal jugular vein 
Sternohyoid musele 
Jugular lymphatic trunk 


Inferior thyroid veins 


This is one of a series of paintings for Lederle by Paul Peck, illustrating the anatomy of various organs 4 Le ode 
and tissues of the body which are frequently attacked by infection, where aureomycin may prove useful. 4 


4 
13. = 
if. 
15. 25. 
26. 
16. 27. 
28 a 
9 29. | 
19. 30. 
20. 
ra 


ureomycin 


HYDROCHLORIDE CRYSTALLINE 


is valuable in 


Infections of the Neck. 
and is especially 


usetul where surgery 
is indicated_ 


C Literature available on reguest- 


LEDERLE LABORATORIES DIVISION 
AMERICAN Ganamid COMPANY 


30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 


| 
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For speedier 
more personalized 


ALLERGY SERVICE 


Hollister-Stier 


NEW, LARGER 


Laboratory 


2031 NORTH 63rd STREET 
PHILADELPHIA 31, PA. 
Telephone: GReenwood 7-1947 

FREE CONSULTATION 


based on our 
31 Years of Allergy 
Research and Experience 


Hollister-Stier expanded service is now located close to you in 
order to help you even more promptly and efficiently in 
selecting diagnostic testing agents... in the technique of test- 
ing...in the interpretation of reactions... and in the formu- 
lation of combined allergens for treatment. Our technical staff 
is familiar with all pollens prevalent in your area and our 
research department is well versed in botany as it applies to 
allergy problems 


To augment modern allergenic therapy, Hollister-Stier offers 
more than 400 different pollen extracts. This is only a part of 
the most inclusive list of allergens immediately available. 


ADVERTISING SECTION 


LITHOGRAPHS 
of Plant Specimens 


st 


CREE on Reque 


| The new 1953 group in our 
series of natural color repro- 
7 ductions will provide positive 
identification of allergically 
important plants. These new 
“collector’s items” are Short 
Bagweed, Red-Root Pigweed 
and a combination picture of 
Italian Rye Grass and Tim- 
othy. Fill in and mail coupon 
below for your FREE set of 
full color 84”x 11” litho- 
graphs. ‘hese are printed on 
the finest paper stock and are 
appropriate for framing. 


ACCEPTED 


MEDICAL 


& POLLEN TEST SET (Regionalized) 


Use this set for quick accurate conclusive diag- 
nosis. It contains from 30 to 50 pollen extracts 
as required for your locality in '/2 cc quantity 
for scratch testing. Sup- 
plied in 1 ‘cc vials with 
integral dropper. The set 
is sufficient for 25 or 
more separate tests. Or- 
der today with the cou- 
pon at right. Price $6.50. 


MAIL TODAY FOR YOUR FREE 


Spokane 8, Wash. * Philadelphia 31, Pa. 
Chicago 2, lil. * Los Angeles 5, Calif. 


PLANT LITHOGRAPHS 


HOLLISTER-STIER Laboratories NE 


2031 North 63rd Street 
Philadelphia 31, Pa. 


{_] Please send me 3 full color lithographs of 
plant specimens without obligation. 


{-] Please send me Pollen Test Set (Regionalized) 
at $6.50. 
Pollen Survey (Regionalized). 
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The New England 
Journal of Medicine 


Copyright, 1953, by the Massachusetts Medical! Society 


Volume 248 
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Number 14 


EWING’S SARCOMA* 
A Study of Fifty Cases Treated at the Massachusetts General Hospital, 1930 1952 Inclusive 


C. C. Wane, M.D.,t ann Mitrorp D. Scuurz, M.D.t 


BOSTON 


y WING'S sarcoma was first described by James 
« Ewing in 1921.!:?) Since then a voluminous 
literature regarding this interesting disease has 
appeared. The pathogenesis, histology, clinical 
features, and roentgenographic appearance have 
been extensively studied.** The purpose of the 
present investigation is to analyze a group of pa- 


Taste I. 


Case Sex Symproms DuRATION PRIMARY 
No Loc ATION 
vr. 
Group A (treatment with radical surgery): 


M 
2 M 


Radius 


Swelling 3 yr. 
3 wh libia 


Pain and 3 
swelling 

Pain and 
swelling 

Pain and 
swelling 

Pain yr. Vibia 

Pain and 3 Fibula 
swelling 


14 Swelling 


Parsa 


Fibula 
tation 


Mandible 

jaw 
Pain Vibia Low-thigt 
Swelling Fibula Lo 
Swelling Fibula le 


3 
5 


M 
radical surgery with po 


M 19 
M 20 


operative irradiation) 
Excision 
Resection 


Sacrur 


Fibula 


Pain 3 

Pain and 3 
swelling 

M Is Pain 4 mv Ril 

Pain and 4 mo Rib 


swelling 


40 


tients treated at the Massachusetts General Hos- 
pital from 1930 through 1952 inclusive. 

Fifty cases of histologically proved Ewing sar- 
coma form this group, 36 patients being treated by 
external radiation alone, 10 by radical surgery, and 
4 by surgery followed by x-ray therapy. Of the 
36 given radiation alone, 22 at the time of admission 
showed a single lesion without evidence of distant 
metastases; in 14 metastases were already apparent, 
and treatment was directed toward palliation only. 
No metastases were recognized in the 14 treated 
surgically. 

*From the Department of Radiology, Massachusetts General Hospita 


tClinical fellow in radiology, Massachusetts General Hospital! 


tAssociate in radiology, Harvard Medical School; radiologist, Mas- 


sachusetts General Hospital. 


OPERATION 


Amputation 
Low-thigh amput 


Amputation 
Gritti-Stokes 


ow-thigh amputation 
Low-thigh amputation 


Resection, rt 
amy ulation 


w-thigh amputatior 
w-thigh amputation 


+ 5000 + 
X-ray Dead with disease lumor dos 
Rib resection 


Rib resection 


Tables 1 and 2 summarize the cases and the re- 
sults of treatment. Males were slightly predominant 
in the group 27 were males, and 23 females. 

Table 3 shows the age distribution of the pa- 
tients at the time of admission to the hospital. ‘The 
youngest was three and a half years, and the oldest 
forty-three vears of age. ‘Twenty-nine were in the 


Patients with Ewing's Sarcoma Treated at the Massachusetts General Hospital, 1930-1952 


of REMARKS 


SuRVIVAL 


Resuut 


Dead with disease 


Dead with disease 
Dead with disease 


ampu- Dead with disease 
Living without disease 
Dead 


with disease 


lower Dead with disease 
Dead with disease 
Dead with disease 
Dead with disease 


Dead with disease 


Irradiation to It 
of chest 
Irradiation to | 
of chest 


+ Dead with disease 


+ 4000 ¢ Dead with disease 6 mo, 


second decade of life; 33, or 66 per cent, were under 
twenty years of age, and only 3 were over forty. 

The known duration of symptoms before medical 
advice was sought was less than three months in 23, 
four to six months in I], seven to twelve months in 


9, thirteen to eighteen months in 2, nineteen to 


twenty-four months in 3, and twenty-five to thirty- 
six months in 2 cases 

The clinical manifestations of the disease varied. 
In 24 cases pain was the first symptom; in I] pz- 
tients there was swelling of the affected part; 13 
had both pain and swelling; in 3 a limp was ob- 
served; in 1 there was paralysis of an extremity; 
and 1| had fever and cough. 


= 
_ 
3 I 23 ma 
4 M 20 19 mo, 
M Gvr Li after 6 yt 
M 4 im 
F 48 mo, 
10 6 mo, 
Group B 
t 
12 inknown 
13 side 
14 t. side 


572 THE NEW ENGLAND JOURNAL OF MEDICINE Apr. 2, 1953 


The location of the primary lesion was in accord without apparent disease six years after operation. 
with the generally accepted concept that the ma- Nine patients in this group died of their disease; 
4 within a year, and I nineteen months, 2 between 


jority of Ewing tumors originate below the waist 


Tasie 2. Patients Given X-ray Therapy Alone. 


AGE Symptoms Duration Primary Yrar Dosact Periop or REMARKS 
OCATION TREATED SuRVIVAL 


ray treatment): 


15 Fk 1! Swelling 8 mo. Femur 1946 6000 r Dead from metastases 12 mo, Primary controlled 
16 fr 18 Pain 1 mo. Femur 1952 4000 Fr Living without disease 6 mo, Primary controlled 
7 Ik 29 Swelling 4 mo. Mandible 1950 3600 ¢ Living without disease 2 yr. Primary controlled 
18 i 7 Limp 3 wk, Femur 1942 5000 r Dead from metastases 5 mo, Primary controlled 
Pain and 2 wk. 
swelling 


Rib 1947 5000 r Death from metastases 12 mo. Primary controlled 


Pain and 


20 fk 12 Pain 2 mo. Pubis 1943 3000 r Living without disease 9 yr Primary controlled 

21 Ik 20 Pain and 8 mo, Fibula 1941 4500 r Living without disease 12 yr. Primary controlled 
swelling 

22 M 14 Pain and 2 mo, Rib 1950 4000 r Dead from metastases ll mo, Primary  control'ed; 
swelling pulmonary metas- 


tases disappeared 


after 1000 r given 


to chest. 
23 M 10 Swelling 2 mo, Hium 1942 4000 r Dead from metastases 19 mo, Primary controlled 
24 1s Swelling 2 mo, Femur 1938 Dead with disease 7 mo. Primary « ncontrolled 
(? tumor dose) 

25 Fk 21 Swelling 3 mo, C'avicle 1946 3000 r* Living without disease 6M yr. Primary controlled; 
specimen negative 
for tumor. 

26 M 8 Fever and 1 mo, Rib 1939 3500 r Living without disease 13 yr. Primary controlled 

cough 

27 M 12 Pain Syr, Pubis 1945 4000 ¢ Dead from metastases 6% yr. Primary controlled; 
multiple x-ray 
therapy and 
Coley’s toxin, 

28 M 12 Pain 3 mo. 1944 3000 Dead with disease 3 wk. 

13 Limp mo, 1939 * 3000 Dead with disease 9 mo, Primary uncon- 
trolled 

10 I 17 Pain 6 mo, Pubis 1945 S000 r Dead with disease 10 mo, 

ce | M 25 Pain 5 mo, Pelvis 1938 3000 r Dead with disease 7 mo, Primary uncon 
trolled 

32 F 10 Pain § mo. Rib 1948 5000 r Living with disease 4vr. Primary controlled 
comfortable with 
repeated palliative 
radiation. 

33 M 28 Pain 6 mo, Femur 1944 S000 r Dead from metastases 10 mo, Primary controlled 

4 M 12 Pain 3 mo. Sacrum 1940 2000 ¢ Dead with disease 2 mo. 

35 M 16 Pain 2 mo. Femur 1944 4000 Dead with disease 14 mo, Primary uncon 
trolled 

Pain Fibula 5000 ¢ Dead from metastases 6 mo, Primary controlled 


ip D (palliative x-ray treatment) 
M 17 Swelling 1 mo, Pubis 1936 2000 r Dead from metastases 42 mo, Primary cc 


peated doses of 
1000 


3K I 31g Pain, swell- 3 mo. Femur 1944 600 r Dead with disease 10 mo, Primary uncen- 
ing and trolled 
limp 
39 M I4 Pain lyr Femur 1942 4000 ¢ Dead from metastases 9 mo, Primary controlled 
40 5 Pain and Humcrus 1931 Dead with disease mo Primary uncon 
swelling trolicd 
41 M 43 Pain 6 mo, Rib 1931) (Dose unknown) Dead with disease 6 mo, Primary uncon- 
trolled 
42 F 10 Pain 6 mo. Spine 1936 (Dose unknown) Dead with disease 12 mo. 
43 F 10 Pain and 18 mo, Sacrum 1945 400 Dead with disease 3 mo. Primary uncon- 
paralysis trolled 
44 M 23 Pain 2 mo. Hiam 1044 1200 r Dead with disease 2 mo, Primary uncon- 
trolled 
45 Fr 27 Pain Il yr. Rib 1947 2000 ¢ Dead with disease 10 mo. Primary uncon- 
trolled 
46 M 7 Pain 9 mo, Tibia 1948 2000 r Dead with disease 4 mo. 
47 i 4 Pain 2 mo. Pubis 1932 1000 Dead with disease 7 mo, 
48 M 40 Pain tyr Spinet 1932 1000 r Dead from metastases 7 yr. Primary controlled 
49 M Is Swelling 3 wk. Widespread 1948 1200 r Dead with disease 6 mo, 
inct ase 
tases 
sO M 33 Pain and 2 yr. Femur 1948 1000 r Dead with disease 2 mo, Primary uncon- 
trollec 


swelling 


*Resection 2 mo, later. 


tFifth lumbar segment, 


lines? Thirty-four of this group (68 per cent) were two and three years, and 2 between three and four 
so located (‘Table 4). years after operation. In this group the primary 

The results of treatment were analyzed (Tables tumor was located, with 1 exception, in an ex- 
1 and 2). Of the surgically treated patients, only tremity. The tibia was the site in 3 cases, the 
1 lived more than five years. Although the final fibula in 4, the radius in 1, a tarsal bone in 1, and 
outcome is unknown, this patient was alive and the mandible in another. 


Case Sex 
* No 
yr 
Group C (did) 
M 2¢ tn 
\ 
37 ntrolled; 
nt comfort- 
: at 
| 
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Of the 4 patients in whom operation was fol- 
lowed by radiation, 2, each with a lesion of a rib, 
died within six months; 1 died with a tumor in a 
fibula within three months, and 1 with a lesion 
of the sacrum was lost to follow-up study after 
three months but at this time was known to have 
pulmonary metastases. 

Of 22 patients who received external radiation 
aimed at cure of the disease, + have survived with- 


TaBLe 3. Age Distribution. 


AGE No. or 


PATIENTS 
0-9 
10-19 
20-29 
30-39 . 
40 and over . 


Total 


out disease for six and a half, nine, twelve and thir- 
teen years. Three others are living, one for four 
years but with disease, and 2 without disease for 
two years and six months respectively. Fifteen 
patients died of their disease. One, in whom pul- 
monary metastases developed sixteen months after 
treatment, lived for five and a quarter years be- 
fore he succumbed. Twelve patients died within a 
year of treatment; 1 survived for fourteen months 
and another for nineteen months after irradiation. 
Of those given palliative irradiation, | lived for 
seven years after the initial treatment, eventually 


Taste 4. Location of Primary Tumor. 


LocaTION 


Pelvis 
Femur 


Tibia 

Humerus 

Mandible 

Sp ne 

Tarsal 

Clavicle 

Radius 

Metastases, widespread . 


| 


dying of widespread metastases. On admission 
pulmonary metastases had already developed; 
these, as well as the primary tumor in the spine, 
were treated palliatively with small amounts of 
radiation (1000 r). Twelve of the group died with 
disease within a year; 1 died with disease forty-two 
months after the initial treatment. 

The effects of radiation on the primary lesion were 
also studied. ‘Twenty-seven patients were com- 
pletely relieved of pain shortly after treatment was 
instituted. In most of the cases in which treatment 
was given for palliative purposes, it was successful, 
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and the patient enjoyed considerable subjective 
relief. 

Serial roentgenograms were available in 16 of the 
22 patients treated with radiation aimed at cure. 
Fourteen showed definite radiographic improve- 
ment, consisting of the disappearance of the soft- 
tissue mass and reossification of the destroyed bone. 
In 2 cases no change in the appearance of the bone 
Was apparent nineteen and fourteen months after 
treatment. 

Clinically, 15 of the 22 irradiated tumors gave no 
evidence of local recurrence; in 4, the tumor was 
not controlled. The response to radiation was 
undetermined in 3 cases. Three patients with un- 
controlled tumors received a tumor dose of 3000 
to 4000 r and died of disease within seven, nine and 
14 months; in the fourth, the exact x-ray dosage 
given is unrecorded; the patient died with disease 
seven months after the initial therapy. 

The maximum tumor dose administered was 
6000 r. Seven patients received a dose between 


Tasie 5. X-ray Dosage and Effect in Cases Irradiated. 


Dosace Conrrottep ‘Tumors Nor Unperer- Torar 
Tumors CONTROLLED MINED 


6000 


Unknown .. 


*In 1 of these, microscopical evidence of residual disease was found at 
post-mortem examination, 


5000 and 6000 r (‘Table 5). It is interesting that a 
dosage as small as 1000 r was sufficient to control 
the local lesion in 1 case (Case 48). Of 4 patients 
who received no more than 2000 r to the primary 
lesion, 1 (Case 37) was satisfactorily controlled, 1 
(Case 45) was not controlled, and in 2 the result 
was undetermined but considered unsatisfactory. 
One patient (Case 25) whose tumor received 3000 r 
was operated upon two months later; multiple 
histologic sections of the specimen failed to dis- 
close tumor cells although the original biopsy slide 
has been reviewed repeatedly and the diagnosis 
of Ewing’s tumor confirmed. On the other hand, 
1 patient (Case 19), who received approximately 
5000 r and had no clinical or radiographic evidence 
of local recurrence, died of distant metastases 
twelve months later, and at post-mortem examina- 
tion the primary lesion still contained a few viable 
tumor cells surrounded by areas of radiation 
fibrosis with thromboendarteritis. 

Treatment in the majority of cases in this hos- 
pital was given with supervoltage x-ray (1200 to 
2000 Kv), an estimated daily tumor dose of 150 to 


= 
600 .. 0 1 0 
1000 . 2 
2000. I 2 
3000. 2 2 
3500 . 2 0 0 ae 
4000 . 5 0 
4500 .. l 0 0 
No. or 
Cases 
Ribs 
Fibula 
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200 r being administered. The treatment field in- 
cluded the entire bone in which the primary lesion 
was located. 

The results in patients who survived five years 


or more are presented in ‘Table 6. The following 


PABLE 6 


DURATION oF 


PRimMary 
Location 
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This case and the next (Case 26) demonstrate 
the fact that apparent cures without deformity 
can be obtained by radiation therapy. 


An &-year-old boy was first seen at the Collis P 


Case 26 
One month 


Huntington Memorial Hospital in July, 1939. 


More Than Five Years. 


ReMAKK 


Periop ot 
SURVIVAL 


mie 

5 10 M Vibia 24 \mputation ( No later follow-up report 

20 Pubi 2 Irradiation (3000 1 Patient living without disease 

21 20 Fibula Irradiation (4500 12 Patient living without disease 

) 21 } Clavicle Irradiation (3000 r t Patient living without disease 

resec i 2 nmi ater 

16 . M Rit | Irradiation (3500 ¢ 13 Patient living without disease 

27 }2 M Pubis if Irradiation (4000 6hy Patient died of generalized metastases 
th 40 M Spine (lung 2 Irradiation (1000 r 7 Patient died of generalized metastases 


brief case reports illustrate certain points in the 


treatment of Hwing’s tumor. 


Case Report 


Case 20. In October, 1943, a 12-year-old girl was ad 
mitted to the hospital complaining of pain in the region of 
the vulva that had been present for about 2 months. The 
pain was most severe when she was sitting down. There 
was no history of injury, fever, chills or redness. Physical 
examination was negative except for some tenderness in the 
left thigh close to the vulva, particularly on pressure over the 
ischium. Roentgenograms of the chest were normal. ‘The 
pelvis showed an area of destruction in the left ischium and 
pubis. Biopsy proved the lesion to be a Ewing tumor. It 
was decided to give the patient x-ray treatment despite the 
fact that she had not yet shown signs of puberty. Treatment 
was given, half with supervoltage and half with 200-Kv x-rays, 
directed to the left ischium and pubis through anterior and 
posterior portals, 10 x 10 cm. in size. A total tumor dose of 
3000 r was administered at the rate of 300 r (air) per day in 3 
weeks’ time 

One month after completion of treatment the patient was 
free of discomfort; in another month, a roentgenogram showed 
considerable healing of the tumor. 

During the subsequent period of observation, 9 
in all, the patient has done well and has developed in normal 
fashion. Menstruation was established 4 months after com- 
pletion of x-ray therapy, and has continued normally. She 
was seen in 1952, 9 years after irradiation, and at that time 
there was no evidence of local recurrence or of distant metas 
tases. It is a curious and interesting observation that despite 
irradiation over the pelvis in a child of 12, epiphyseal de 
velopment was not disturbed, bone growth continued nor 
mally, and ovarian function was not interfered with. 


years 


Case 21. A 20-year-old girl was first seen in January, 1941, 
complaining of painful swelling of the right ankle. Six 
months previously a roentgenogram had been reported as 
showing a bone tumor at the lower end of the fibula, Biopsy 
was performed and the histologic diagnosis was Ewing's 
tumor. X-ray treatment was instituted. With 1200-K\ 
x-rays, an estimated tumor dose of 4500 r was given through 
a field 10 x 20 cm. at the rate of 300 r (air) per day in about 
3 weeks’ time. 

One month after completion of treatment the pain and 
swelling had disappeared, and the patient was leading a 
normal, active life. She later married and has remained free 
of disease for 12 years. Examination at the end of that time 
showed no abnormalities, with no evidence of tumor either 
clinically or roentgenologically. A roentgenogram taken 6 
months after treatment had revealed complete disappearance 
of the soft-tissue swelling and partial reconstitution of bone, 
which has remained essentially unchanged over the ensuing 


years 


previously he had been struck by an automobile, sustaining 
bruises about the head and face. A week later a ‘‘cold”’ had de 
veloped, and a roentgenogram of the chest showed fluid in the 
right pleural cavity and a destructive lesion involving the 


right 9th rib. The lesion was biopsied, and the histologic 
diagnosis was Fwing’s tumor. (This slide has been repeated) 
reviewed by different pathologists, and with each re-examina 
tion the diagnosis of I.wing’s tumor has been considered most 
likely } 

In July supervoltage radiation was given at the rate of 
150 r per day for a total of approximately 3500 r over the 
involved rib and right side of the chest. 

There has been no recurrence of the tumor, and the patient 
has remained well. He has developed normally, and when last 
seen in 1952, 13 years after treatment, roentgenologic ex 
amination gave no evidence of recurrence. There was slight 
deformity of the rib at the site of the primary tumor. 


Case 25. In May, 1946, a 21-year-old single woman en 
tered another hospital complaining of a soft, nontender 
walnut-sized mass over the right clavicle, which had been 
present for | month. There was no history of trauma, and 
there had been no fever or chills. ‘The mass was biopsied 
and a histolozie diagnosis of Ewing’s sarcoma made. The 
patient received radiotherapy for an approximate dose 
of 3000 r at the rate of 350 r (air) in 10 days’ time. 

Two months later she was admitted to the Massachusetts 
General Hospital, and the right clavicle was resected. Mul 
tiple histologic examinations of the specimen through the 
involved areas disclosed fibrosis and bone resorption but n 
tumor tissue. Re-examination by the Pathology Departo 
ment of the slide of the original biopsy agreed with the 
diagnosis of fwing’s tumor. “The patient has been free of 
disease for 614 years since operation. 

This case provides histologic evidence of the cur- 
ability of Ewing’s tumor by radiotherapy adminis- 
tered in comparatively small amounts. 

Case 19. A 26-year-old man was admitted to the hospital 
in August, 1947, complaining of pain and swelling of the 
left midportion of the chest of 4 months’ duration. A roent 
genogram of the chest showed the lung fields to be intrin- 
sically clear. There was extensive destruction of the left 
7th rib, with an adjacent soft-tissue mass. The mass was 
biopsied and diagnosed histologically as Ewing’s sarcoma. 
The tumor was treated with external radiation given with 
supervoltage (1200-Kv) x-rays for an approximate tumor 
dose of 5000 r at the daily rate of 300 r (air incident) in 4 
weeks’ time. 

“ne week after completion of radiation therapy a roent 
gefiogram of the chest demonstrated marked regression of 
the tumor and evidence of new bone formation about the 
previously destroyed rib. 

The patient did well until July, 1948, when he experienced 
cough and vague fleeting pain in both sides of the chest. A 
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roentgenogram disclosed metastatic lesions in the right lung 
and bone destruction in the left 11th rib. The primary lesion, 
however, showed no recurrence, and reossification of the 7th 
rib was apparent. Three months after discharge the patient 
finally succumbed to his disease in another hospital. Post- 
mortem examination revealed extensive metastases to both 


lungs, hilar lymph nodes, heart, right adrenal gland and 
right kidney. Histologic sections of the previously irradiated 
7th rib showed abundant dense fibrosis, with occasional 


marked thickening and irregular bone formation. There were 
a few foci of organizing hemorrhage, and occasional viable 
tumor cells. There was marked radiation reaction about the 
blood vessels. 

This case illustrates the point that Ewing’s tumor 
occasionally persists after even large doses of 
radiation. 


Discussion 


Ewing’s sarcoma is a highly, though not uni- 
formly, radiosensitive malignant bone tumor. It 
differs considerably from other tumors of bone 
although it may closely resemble osteogenic sarcoma 
in its radiographic appearance and may resemble 
osteomyelitis both its clinical and radiographic 
aspects. ‘Thirty-three, or 66 per cent, of the 50 
patients comprising this series, were under twenty 
years of age. The malignancy of Ewing’s sarcoma 
appears to vary considerably. Certain patients 
who when first seen already have metastatic disease 
may receive only a small amount of radiation and 
yet have a long-term survival. In the present group 
of the 22 treated by radiation aimed at cure, 15 
were locally controlled, and of these 4 survived for 
more than five years without disease. One patient 
is still living four years after the initial treatment 
but now shows distant metastases although the 
primary lesion has been clinically controlled (Case 
32). 

Control of local disease by radiation compares 
favorably with that by surgical removal and entails 
no bodily mutilation. If metastases have occurred 
the salvage is as good and the patient’s activity 
may be maintained at a more normal level. After 
radical operations only 1 of 10 patients survived 
for more than five years without disease; 2 lived 
for more than three years after operation before 
dying of the disease. None of 4 patients who had 


radical operations followed by x-ray treatment 
survived for more than six months. Of 14 patients 
who showed distant disease when first seen and 


whose treatment was palliative only, 1 lived for 
three and a half and | for seven years before suc- 
cumbing to the disease. 

In treating tumor of 
Ewing’s sarcoma, the radiologist should remember 
that the neoplasm extends longitudinally for a con- 
siderable distance beyond the area shown on the 
roentgenogram.® Therefore, the area treated should 
be large regardless of the apparent size of the tumor; 
when possible, the entire bone in which the tumor 
is located should be irradiated. Carefully filtered 
x-rays of rather high voltage, preferably super- 


any bone, particularly 
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voltage, should be administered through sufficient 
portals of entry to bring about an adequate tumor 
dose. 

The exact dose required to destroy a Ewing tumor 
has not been established. In the present group, 1 
patient whose primary and secondary lesions were 
temporarily controlled with only 1000 r survived 
for seven years of fairly comfortable life. A tissue 
dose of 3000 r can destroy a tumor (Cases 20 and 
25). On the other hand, a dose as high as 5000 r 
may not completely and microscopically eradicate 
the disease in an occasional (Case 19). It 
is believed, therefore, that a tumor dose of approxi- 
mately 4000 to 5000 r, fractionated at the rate of 
200 to 300 r (air incident) per day, is probably 
sufficient for primary control of the majority of 
wing’s sarcomas. 

As in patients with an isolated primary tumor, 
in those with distant radiation is un- 
doubtedly the treatment of choice. It offers the 
patient palliation. Discomfort and pain can be re- 
lieved, and many cases life is prolonged — not 
mere existence but moderately normal and active 
life. The palliative dose can be rather small. The 
literature reports, however, a few “hopeless’’ cases 
with solitary metastatic lesions in the lungs in 
which long-term survival was obtained after vigor- 
ous radiation therapy.'® It seems possible that 
larger dosage should be employed “hope- 
less” cases and that the aim should be “ rather 
than “palliation.” 

It should be noted that a patient may succumb 
to the disease although the tumor has been con- 
trolled for more than five years (Case 48). 


case 


metastases 


in these 
cure 


SUMMARY AND CONCLUSIONS 

A group of 50 cases of Ewing’s satcoma treated at 
the Massachusetts General Hospital is analyzed. 

Seven patients survived for more than five years 
6 after radiation therapy, and 1| after radical sur- 
gery. Vive of these patients were apparently cured; 
2 ultimately died of the disease. 

Kxternal radiation is considered the method of 
choice in the treatment of this particular type of 
malignant tumor. 

Kwing’s tumor of bone is a highly radiosensitive 
lesion. It has a variable natural history and does 
not always follow the expected relentless course 
of a highly malignant neoplasm. the 
local disease can be controlled by surgical means; 


If accessible, 


control by adequate irradiation can be accomplished 


in a comparably high percentage of cases. Ex- 
perience suggests that irradiation is the treatment 
of choice. It does not lessen the chance of survival 
and does not deprive the patient of a useful or cos- 
metically part. In 
patients (18 per cent of 22 radically irradiated in 
the present series) apparent cures were obtained. 


Palliative radiation therapy gives not only relief 


desirable a small number of 


ages 
. 
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of discomfort but also an often unexpectedly long 
and useful life. 
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LTHOUGH etiologic factors in hypertensive 
vascular disease are probably numerous, phar- 


macologic study indicates that in many cases a 
common denominator is overactivity of the sympa- 
thetic nervous system. Therefore, a drug that will 
specifically block the transmission of impulses over 
the sympathetic nervous system should be a valuable 
therapeutic agent for this disease. Dibenzyline 
mine){) is a specific, orally active, adrenergic block- 
ing agent that we have used in the treatment of 32 
patients under hospital and outpatient conditions. 
A comparison of the results obtained with this drug 
and those obtained with hexamethonium, 1-hydra- 
zinophthalazine (Apresoline) and the Veratrum 
viride alkaloids (Veriloid and Anatensol) form the 
basis of this report. 
Metnop anp Marteriar 

Thirty-two patients were treated with Dibenzy- 
line, 18 being hospitalized initially and then followed 
in the outclinic and 14 being treated in the outclinic 
during the entire period of the study. Most of the 
hospitalized patients had symptoms of hypertensive 
encephalopathy, and all had severe hypertensive 
vascular disease (53 per cent had diastolic pressures 
above 140). Three patients had malignant nephro- 
sclerosis and uremia. ‘Two others were in uremia 
due to glomerulonephritis and pyelonephritis, re- 
spectively. Nine additional patients had sig- 
nificantly impaired renal function as indicated by 
the laboratory tests employed. Previous cerebro- 
vascular accidents had occurred in 9 patients. 
Heart failure had been present in mild degree in 7 
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patients, and 5 gave a history of angina pectoris, 
but neither of these symptoms was present at the 
time of administration of Dibenzyline. Only 12 
patients were free of any major complications asso- 
ciated with hypertension. 

Kach patient had a routine history and physical 
examination, serologic test, complete blood count, 
urinalysis, fundus examination, teleroentgenogram 
of the chest, 12-lead electrocardiogram and_ ben- 
zodioxane test. Renal function was studied by 
means of phenolsulfonephthalein (P.S.P.) excre- 
tion and determinations of urine specific gravity 
and blood urea nitrogen. In some cases creatinine 
and inulin clearances were done. Cerebral blood 
flow before and after intravenous administration 
of Dibenzyline was studied in 4 patients, the method 
of Kety and Schmidt! being used. 

The control blood pressures on the outpatients 
were determined by the average of repeated ob- 
servations over several months, during which 
weekly visits were made to the clinic. On each clinic 
visit the blood pressure was taken at the time the 
patient registered, again when the patient was in- 
terviewed and examined by the physician (investi- 
gator) and again three or four hours after regis- 
tration, just before the patient returned home. 
Placebos were given for several weeks before the 
administration of Dibenzyline. A shorter period 
of observation was necessary to determine the con- 
trol blood pressures in the hospitalized patients. 
Both supine and standing pressures were recorded 
after blood-pressure stabilization had been reached in 
the respective positions. Mean blood pressures were 
calculated on the basis of diastolic pressure plus a 
third of the pulse pressure. The patients were 
arbitrarily divided into two groups on the basis of 
diastolic blood pressure: those with pressures above 
and those with pressures under 140. A decrease of 
20 in the mean blood pressure in either the supine 
or the standing position was considered a significant 
hypotensive response to the medication tested. 


1 
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Dibenzyline was administered in 20-mg. gelatin the dose being increased at weekly intervals until a 
capsules. The outpatients were given 20 mg. every — satisfactory response or toxicity occurred. ‘Thirteen 
five hours (with meals and at bedtime), and the patients who had previously failed to obtain ade- 
dose was increased at weekly intervals until the quate reduction in blood pressure with hexamethon- 
blood pressure fell or toxic manifestations occurred. ium alone were given hexamethonium and Apreso- 
Hospitalized patients were given a 20-mg. in-line together. In this group, when the maximum 
crease in dose every four hours until a hypotensive tolerated dose of hexamethonium failed to lower 
effect or toxic manifestations occurred. After the the pressure adequately, Apresoline was begun in a 
dosage of 25 mg. four times daily and increased 


effective dose was determined in these patients, 


Tape 1. Blood-Pressure and Clinical Response of 32 Hypertensive Patients Treated with Dibenzyline for Three Months. 


Case Dose* StanvinG BLoov Pressurt Surine Biroop Pressure Puust Resort or 
No. CHANGE 
CONTROL DIBENZYLINE CONTROL DIBENZYLINE 
yr. mg. yitolic diastolic tolre diastolie tolre diastoli diastole 
Diastolic blood pressure more than 140 (12 out of 17 patients responding) 
| 58 120 250 150 154 14 250 150 172 110 #30) Good; patient stillon drug 
2 28 30 260 1X0 240 180 2490 160 270 140 + 6 Patient died of uremia 
10 38 sO 200 160 150 270 170 180 +24 discontinued because of 
yneope and nausea 
15 25 160 190 130 110 70 190 140 140 0 tl2 Good result; patient still on 
drug 
16 58 120 220 140 120 90 240 140 180 1a tIS Drug discontinued because of 
dizzines 
17 58 x0 220 140 120 90 220 140 130 WwW t & Good result; patient still on 
drug 
IS 62 sO 180 140 100 85 180 132 140 GO +22) Drug discontinued because of 
dizzines 
1 58 120 250 150 154 114 250 150 172 110 +30 Good result; patient still on 


25 58 40) 104 142 118 100 200 140 170 130 #40) Good result; patient still on 


47 2 2 ide eflects 

2s 47 200 220 150 152 12¢ 220 130 172 124 $26 No serious side effect 

sy 100 210 140 140 a0) 200 Ho 190 Ho +36 Drug discontinued because of 
tachycardia 


Mean 50 138 225 149 148 106 234 143 Is4 12 +24 


han ponding 


Diastolic blood pressure less t 


3 S4 80 160 100 WO 70 10 110 130 a0 +32 Patient died of uremia 
5 57 120 200 130 160 100 210 130 200 120 +34 Patient still on drug 
12 63 120 1x0 130 110 sO 10 120 140 100 +16 Patient still on drug 
13 5& 200 200 100 160 gO 210 120 180 10 +20) Drug discontinued because of 
tachycardia 
14 42 120 140 110 130 90 170 130 140 110 +16 Blood pressure remained nor 


discontinuance of 


Patient failed to return (trachy 


120 


cardia) 
23 74 240 192 80 136 76 200 100 1x0 96 + 6 Droog discontinued because of 
nausea and diarrhea 
26 6 80 216 130 118 sO) 240 120 1S4 4S $40) Patient still on drug (diarrhea) 
17 ontinued because of 


of 


51 


Mean 


*Given 4 times a day. 


they were given the same amount of drug before until a satisfactory hypotensive response or toxic 
each meal and at bedtime. effects occurred. 

A similar group of 54 outpatients was treated with 
hexamethonium, the same method of titration that 
was used on the outclinic patients receiving Diben- The blood-pressure response to the administra- 
zyline being followed. These patients initially re- tion of Dibenzyline is shown in Table 1. It is quite 
ceived 250 mg. of the drug every five hours, and the — evident that the drug is a potent hypotensive agent. 
dose was increased at weekly intervals until a satis- “The blood-pressure responses of 17 patients with 
factory hypotensive response or toxic symptoms diastolic pressures of 140 or more were as follows: 
supervened. Sixty-one outclinic patients were 12 out of 17 patients (71 per cent) responded to 
given extracts of Veratrum viride. ‘Vhirty received the drug with a reduction in the mean blood pres- 
Veriloid, and 31 received Anatensol. Here, again, sure of 20 or more, averaging 37 in the supine and 
the dosage schedule was established by titration. 54 in the standing position. Pressures in the supine 
Fifty-two patients were treated with Apresoline. position, which were not significantly lowered in 3 
of the 12 patients, fell to a normal range (150 systolic, 


Resuits or THerary with DipeNnzyLine 


A titration procedure was also used with this drug, 


177 
: 
& 
: 
21 47 170 120 180 104 120 
? 
31 47 240 220 120 140 KO 230 130 +50 Drug discentinued because 
tachycardia and angina 
32 26 60 260 130 120 60 130 230 120 Petient still on drug; attacks 
of syncope 
127 193 115 129 205 120 171 $26 
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100 diastolic, or lower) in 4 patients (24 per cent), cope occasionally occurred, particularly if the 
and standing pressures were decreased to this level patient stood motionless for some time. Wrapping 
in 7 (41 per cent) of the patients in this group. the legs of several patients did not seem to help. 
Kleven (73 per cent) out of the 15 patients with These symptoms were sufficiently distressing to 
diastolic pressures under 140 responded to the drug. warrant the discontinuation of the drug in 3 pa- 
The average fall in mean pressure of the patients tients. Although 9 patients had experienced pre- 
in this group who responded was 19 in the supine vious cerebral accidents, no case of cerebral throm- 
and 42 in the standing position. In 8 patients (53 bosis occurred during therapy. Studies of cerebral 
per cent) the blood pressure fell to 150 systolic, blood flow in 4 patients in the supine position in- 
100 diastolic, or below in the standing position, but dicated that no alteration in cerebral hemodynamics 
in the supine position it reached this level in only 2. (except decreased cerebrovascular resistance) oc- 
The average dose of the drug required by the re- curred with moderate reduction in blood pressure. 
sponsive group was 138 mg. four times a day in The effect on cerebral blood flow in the upright 
patients with diastolic pressures over 140 and 127 — position was not determined. 
mg. four times a day in those with diastolic blood No adverse effect on renal function was observed 
pressures under 140, indicating little difference in after Dibenzyline, either by the use of the clinical 


Taser 2. Average Blood-Pressure Response to Dibenzyline Compared to That of Other Hypotensive Drugs.* 


Resronsive Patientst 
CONTROL BLOOD BLOOD PRESSURE ON BLOOD PRESSURE ON 
DRUG IN SUPINE DRUG IN STANDING 
POSITION POSITION 
diastoli tolic diastolic 
Initial diastolic pre cf me than 140 

Dibenzyline 43 148 
Hexamethonium 227 5 2 
Hexamethonium and Apr 
A presoline 
Veriloid (by mouth) 
Anatensol 


Initial diastolic pre 


Dibenzy line 


Hexamethoniun 


Hexamethonium and Apres 


Anatens« 


*Follow-up period on the patients receiving the var 
t Decrease in mean blood pressure of 20 or more either supine or upright po 


{Patients without adequate response to hexamethonium alone 


the effective dose in the two groups. The largest laboratory studies or by the use of clearance technics 
dose used in the responsive group was 360 mg. four (para-aminohippurate and inulin). There was no 
times daily. A few patients required as little as evidence that Dibenzyline altered the uremic state, 
20 to 60 mg. four titnes a day. and 4 of the 5 patients with uremia died. None 

An invariable effect of the drug in patients who of them improved clinically, although 2 responded 
obtained a reduction in blood pressure was an in- with a fall in mean blood pressure of more than 20. 
crease in the pulse rate on standing. The increase A moderate gastrointestinal hypermotility was 
averaged about 20 beats per minute, but an increase occasionally encountered. Whether this was due 
of 30 to 40 beats was not uncommon. Patients to decreased sympathetic tonus or local irritation 
whose blood pressures failed to fall showed less from the drug cannot be stated. One patient was 
tachycardia. Clinically, the rapid heart action was forced to stop the drug for this reason. Nasal con- 
very disturbing and necessitated the discontinua- gestion and constriction of the pupil, although almost 
tion of the drug in several patients. In 3 patients, universally present, were not very disturbing to 
angina occurred in association with the rapid heart the patients. By the end of three months, the drug 
rate, and in another patient, frank cardiac failure had to be discontinued in 8 of 23 patients who had 
supervened, obtained an initial hypotensive effect (mean blood- 

The effect of Dibenzyline on cerebral function pressure reduction of more than 20) because of side 
was of interest. Many of the patients had symp- effects such as tachycardia, dizziness, syncope, 
toms of encephalopathy before treatment. With gastrointestinal irritation and angina. ‘The dis- 
reductions in the blood pressure, these patients  tressing side effects in these patients could not be 
were greatly relieved. On ambulation, however, eliminated by variation in dosage or interval of 
many patients complained of dizziness, lightheaded- administration even under hospital conditions. 
ness, forgetfulness and inability to concentrate. Syn- Only 11 of the 23 patients felt sufficiently benefited 
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4 204 131 167 107 140 9X 
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to continue the therapy for more than three months. 
Two of the 23 responsive patients died (Cases 2 
and 3), and in 1 (Case 14) the blood pressure re- 
mained normal after the drug had been discon- 
tinued. One patient discontinued therapy of her 
own volition. 

An analysis of the nonresponsive patients indicates 
that 4 of the 5 patients with diastolic pressures over 
140 died within a month of the therapeutic trial 
with Dibenzyline. They tolerated an average of 
276 mg. of the drug four times daily, twice the aver- 
age dose in the responsive patients, before therapy 
was interrupted. Failure to respond constituted 
a grave omen in this group of patients. In the un- 
responsive group (4 patients) with control diastolic 
pressures less than 140, the average dose of Dibenzy- 


TABLE 


NO. OF 
PATIENT 


Initial diastolic pressure of more than 140 


Dibenzy line 

Hexamethonium 
Hexamethonium and Apreso! 
presoline 

Veriloid (by mouth) 
\natensol 


Initial diastolic pressure of less tha 


Dibenzylin 
Hexamethonium 
Hexamethonium and Apresolin 


oid (by mouth) 


\natensol 


line was 135 mg. four times a day before severe 
toxic symptoms discontinuance of 
therapy. This was approximately the same average 
dose as that for the responsive patients. ‘The drug 
was discontinued in 2 of the 4 patients because of 


necessitated 


angina pectoris, in 1 because of cardiac failure and 
in 1 because of cerebral manifestations. 


Resuits with Orner Hyporenstve Drucs 

A comparison of the response to Dibenzyline and 
other hypotensive drugs used in this clinic is given 
in Table 2. The clinical material is comparable, 
and the various drugs were administered under the 
same conditions with the use of similar “titration 
methods.”” Hexamethonium, orally effective 
ganglionic blocking agent, was used on 54. pa- 
tients, who were observed for six to nine months. 
All but 8 responded with a fall in the mean 
blood pressure of 20. Blood-pressure reduction 
was more marked in the standing position. The 
blood pressure in the upright position was reduced 
to 150 systolic, 100 diastolic, or lower in 27 patients, 
but this level was only reached in 5 patients in the 


an 


MILLER, 


? 


CONTROL BLOOD 
PRESSURE 
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recumbent position. Side effects were chiefly those 
of parasympathetic blockade and were rarely 
serious enough to cause discontinuation of therapy. 
No tachycardia was experienced, probably because 
of concurrent ganglionic blockade of the sympa- 
thetic nerve supply of the heart. Syncope occurred 
in 7 patients, and dizziness on standing in 22 pa- 
tients, owing to excessive reduction in blood pres- 
sure in the upright position. These manifestations 
could usually be prevented by careful regulation 
of dosage, and the patients learned to reduce the 
amount of drug ingested when warning symptoms 
occurred. In a few cases blood-pressure determina- 
tion by the patient himself was successfully under- 
No 


patient experienced angina or coronary thrombosis 


taken, and the dosage regulated accordingly. 


(Concluded). 


PATIENTS 

BLOOD PRESSURE 

DRUG IN SUPINE 
POSITION 


UNRESPONSIVE 


ON HLOOD PRESSURE ON 


DRUG IN STANDING 


while taking the drug. Indeed, symptomatic im- 
provement occurred in 11 out of 14 patients with 
angina pectoris. Symptomatic relief of hypertensive 
headaches occurred in 18 out of 22 patients, and 
retinopathy improved in 7 out of Il patients with 
Grade 3, and 9of 10 patients with Grade 4 changes 
in the eye grounds. Renal function was not altered, 
but with 
caution in patients with impaired renal function 


the drug must be administered great 
and nitrogen retention or the azotemia may progress 
and serious overdosage may occur from retention 
of the drug. 

Fifty-two patients treated with Apresoline were 
followed for one to two years. A reduction of mean 
blood pressure of 20 or more was obtained in 17 
of the 52 patients treated, but only 8 of these could 
be maintained on therapy for a year or more. Of 
the & who continued on therapy, 4 continued to 
show a hypotensive Poor 
response was largely due to side effects, which 


significant response. 
necessitated discontinuance of the drug in most 
of the patients. These were chiefly tachycardia, 


nausea, vomiting and diarrhea. Neurologic com- 


| 
Drusc 
POSITION 
tolve diastole ystol diastolic yitolte diastolre 
5 218 150 224 152 187 140 % 
2 232 156 218 151 213 153 ei 
net 3 298 162 221 158 239 150 
241 152 234 143 227 141 
5 210 124 204 118 
6 225 147 213 13s 209 142 Sane 
4 203 118 14 118 173 107 
6 201 124 1X 120 118 
3 224 124 20 191 122 
\y 29 204 135 03 129 197 121 
10 200 124 196 IIs Same 
195 11s 189 115 Same 
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ial 


plaints such as hypesthesia and hyperesthesia were 
prominent side reactions after the drug had been 
given for prolonged periods. Headache was a fre- 
quent symptom early in therapy, but this subsided 
spontaneously after several weeks. Electrocardio- 
graphic abnormalities (notching and inversion of 
the T wave and ST-segment depression) occurred 
in 5 patients. ‘This was associated with tachycardia. 


Cerebrum 
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Figure 1. Diagrammatic Representation of the Site of Action 
of Some of the More Active Hypotensive Drugs on the Autonomic 
Nervous System 
The jagged lines indicate the point at which the various drugs 
produce blockade. The heavy solid lines on the left indicate 
the sympathetic components of the autonomic nervous system, 
and the solid lines on the right the parasympathetic outflow 
The fine broken line indicates the point of action and the afferent 
pathway for the reflex component of the vasodepressor action 

of the Veratrum viride compounds. Veratrum viride al 

has a direct central action, blocking off vasoconstrictor im- 

pulses before they reach the peripheral component of the sympa 

thetic nervous system. Hexamethonium blocks ganglionic 

transmission of impulses over the same system. Dibenysline 

blocks off the transmission of impulses from the postganglionu 
fiber to the arteriole. 


When Apresoline was added to the therapy of 13 
patients who had shown an inadequate response 
to hexamethonium alone, a good clinical response 
was obtained in 7. The usual side effects encoun- 
tered when Apresoline is used alone were markedly 
lessened, 

Anatensol* and Veriloid, 
compounds, were tested on 31 and 30 patients 


*Now known as Vergitry! 


two Veratrum viride 
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respectively. A satisfactory response was obtained 
in 6 of 31 patients treated with Anatensol and in 
15 of 30 patients treated with Veriloid. The blood 
pressure was reduced to normal ranges (less than 
150 systolic, 90 diastolic) in only 3 per cent of 
patients receiving Anatensol and 7 per cent of those 
receiving Veriloid. This poor response was due 
to the high incidence of nausea and vomiting. Since 
the margin of difference between the toxic and 
therapeutic response is narrow, it is difficult to 
maintain patients on these drugs even if a satis- 
factory hypotensive effect is obtained, for a very 
small difference in the absorption of the drug may 
precipitate emesis. No difference in the blood 
pressure in the upright and recumbent positions 
was encountered. 
Discussion 

Pharmacology 

Dibenzyline 
chlorethylamine) is a substituted 8-chlorethylamine 
derivative with properties similar to those of 
Dibenamine.®:* It is capable of completely block- 
ing excitatory responses of epinephrine, ephedrine, 
norepinephrine, Neo-synephrine and sympathetic- 
nerve impulses at the effector organ with the excep- 
tion of those that act on the myocardium. There is 
no blockade to transmission of impulses through 
the ganglions, and no direct effect. on smooth 
muscle. The drug does not stimulate the vagus 
nerve. When it is given intravenously (0.25 to 0.5 
mg. per kilogram of body weight') the hypotensive 
effects occur after a short latent period; the pressure 
often falls to dangerously low levels if the drug is 
not administered with great caution. After blockade, 
epinephrine and norepinephrine produce sharp 
reduction in blood pressure (blood-pressure rever- 
sal). Ephedrine, Neo-synephrine and norepinephrine 
are ineffective as vasopressor agents against over- 
dosage of Dibenzyline. The only effective meas- 
ure is to tilt the patient in a head-down_ posi- 
tion. Dibenzyline, in addition to being more potent 
than Dibenamine, produces little central-nervous- 
system stimulation.® Owing to its greater potency 
and decreased gastric irritation, it can be adminis- 
tered orally.® After oral administration, the maxi- 
mum hypotensive response occurs in about two 
hours, and blockade, once established, lasts twenty- 
four to thirty-six hours. Gastrointestinal hyper- 
motility is often noted. Nasal stuffiness and con- 
striction of the pupils also occur. No toxic effect 
on the hematopoietic system has been noted,’ al- 
though the drug is chemically related to the nitrogen 
mustards. 

The point of action of Dibenzyline on the auto- 
nomic nervous system as well as the other hypo- 
tensive drugs used in the current study can be 
visualized in Figure 1. Dibenzyline blocks periph- 
erally at the sympathetic neuroeffector (vasocon- 


strictor) site. Hexamethonium produces hypoten- 
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sion by blockade of the sympathetic nerve fibers at 
the ganglionic synapse.’ It also causes a wide range 
of other responses because of parasympathetic 
ganglionic blockade — that is, a reduction of gastric 
and intestinal motility, gastric acidity and saliva- 
tion, a decrease in bladder tonus and so forth. 
Although the pharmacology of Apresoline is not 
well understood, there is evidence that the hypo- 
tensive effect is of central origin.* Schroeder® 
found that a combination of hexamethonium and 
Apresoline was highly effective in reducing blood 
pressure. Some of the undesirable effects of Apreso- 
line are due to a sympathomimetic action of the 
drug on the heart (tachycardia and increased car- 
diac output). This can be blocked by hexamethon- 
ium or sympathectomy.'® A more pronounced 
hypotensive effect is often obtained with combined 
therapy. 

Veriloid and Anatensol are semipurified extracts 
of Veratrum viride. ‘These drugs contain several 
purified alkaloids, and, although their composition 
is not identical, their pharmacologic properties are 
similar. ‘The hypotensive effect is due to stimula- 
tion of afferent-nerve endings in the left ventricle, 
lungs and carotid sinus, which run from these areas 
to the medulla via the vagus nerve. This excitation 
produces reflex hypotension and bradycardia.'!: 
A central hypotensive action has also been demon- 
strated in dogs by perfusion of the isolated head.'%: '* 
The nausea and vomiting occurring with purified 
alkaloids is of central origin.’® Atropine blocks the 
bradycardia, but does not affect the vomiting or 
hypotension. The hypotensive effect can be re- 
versed by norepinephrine, Neo-synephrine and 
other sympathomimetic drugs. 

Clinical A pplication 

Haimovici, Moser and Krakauer!® reported favor- 
able results in 16 of 22 hypertensive patients treated 
with enteric-coated Dibenzyline. Side effects were 
minor and easily controlled by variation in dosage. 
Moser and his associates!’ treated 11 patients. A 
significant fall in diastolic pressure occurred in 5 
patients in the recumbent and in 9 in the standing 
position. Side effects, though annoying, did not 
contraindicate the use of the drug. Redisch et al.'8 
found reduction in blood pressure in 4 of 5 hyper- 
tensive patients. Corcoran, ‘Taylor and Harrison,'® 
however, observed no reduction in blood pressure 
in 7 of 8 hypertensive patients. 

In the present study Dibenzyline proved to be a 
powerful hypotensive agent. Its clinical usefulness, 
however, appears to be limited because of un- 
desirable side effects. In common with other periph- 
eral adrenergic blocking drugs, a marked tachy- 
cardia is associated with the fall in blood pressure. 
The increase in heart rate is probably a reflex re- 
sponse to the fall in blood pressure (Morey’s Law) 
since Dibenzyline fails to block the myocardial 


effects of sympathetic stimulation. Although the 
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associated with reduction in blood 
pressure Was annoying enough to necessitate dis- 
continuation of therapy in only 4 cases, 4 additional 
patients showed impaired myocardial function, 
owing to either decreased coronary blood flow or 
increased cardiac output. ‘Three patients had 
angina, and another had cardiac failure while on 
therapy. No other reason for the development of 
these difficulties could be elicited. Moser'? has 
reported the occurrence of an ischemic pattern in 
the electrocardiogram of a patient treated with 
Dibenzyline. It seems likely that the tachycardia 
rather than the hypotension is responsible for the 
precipitation of coronary insufficiency and heart 
failure in these patients, for when a similar degree 
of hypotension is produced by hexamethonium no 
cardiac acceleration occurs and angina is rarely 
precipitated. We believe that Dibenzyline should 
not be used in the presence of coronary insufficiency 
or heart failure. Hexamethonium, which acts by 
producing ganglionic blockade, and Veratrum viride 
extracts, which act centrally, do not cause tachy- 
cardia or an increase in cardiac output. 


tachycardia 


Hence, 
they can be used in patients with heart disease. 
Another group of significant side effects included 
cerebral manifestations. Although relief of headache 
and other symptoms of hypertensive encephal- 
opathy were noted in patients who responded well 
to the drug, dizziness and syncope were frequently 
observed, necessitating discontinuation of therapy 
in 3 patients, despite careful attention to dosage. 
A number of the patients complained of mental 
dullness and decrease in memory, but for the most 
part, these symptoms were relieved on lying down. 
This may have been due to overzealous therapy 
and excessive reduction in blood pressure in some 
cases, but not in all. Although dizziness and syncope 
in the upright position also occurred in patients 
treated with hexamethonium, vasoconstrictor re- 
flexes for postural adjustment of blood pressure 
were better preserved, and we found it easier to 
maintain a good hypotensive effect without cere- 
bral manifestations while the patient was standing 
Centrally acting drugs (M’eratrum viride and Apreso- 
line) have the advantage of producing a minimal 


amount of orthostatic hypotension with preserva- 
tion of the adaptive postural reflexes. Despite these 
difficulties with Dibenzyline, no cerebral accidents 
occurred in our series, although 9 patients had sus- 
tained previous cerebrovascular accidents. It is 


our opinion that hypotensive drugs in general 
protect against cerebral accidents by relieving the 
head of pressure and dilating the cerebrovascular 
bed. However, as a precautionary measure, the 
blood pressure in the standing position probably 
should not be lowered much below 150 systolic, 100 
diastolic, in patients who have had a high pressure 
or symptoms of cerebral arteriosclerosis. 

In our experience the ganglionic-blocking drug 


hexamethonium, alone or in combination with 


| 
.* 


Apresoline, is the agent of choice in the treatment 
of severe essential hypertension. Dibenzyline should 
be reserved for patients who are intolerant or do 
not respond to these drugs. At present, Veratrum 
viride compounds have too low a therapeutic index 
to be very useful by the oral route, but if a similar 
type of compound without the emetic properties 
could be developed it might well be superior to 
other compounds available since these drugs do 
not produce orthostatic hypotension. In the use of 
hypotensive drugs, great care must be taken to 
preserve the circulation in the critical vascular beds. 
We believe that a safe level of blood pressure is 
about 150 systolic, 100 diastolic, in the upright 
position. Even with marked but unavoidable 
hypotension encountered in a clinic population, 
no serious accidents have occurred. Certainly, 
longer observation will be necessary for thorough 
assay of the hazards as well as the benefits of this 
type of therapy. 

SUMMARY 


Dibenzyline has been used in the treatment of 32 
patients with severe essential hypertension. Twenty- 
three patients (72 per cent) responded with a fall of 
more than 20 in the mean blood pressure. In the 
standing position, the blood pressure decreased 
to less than 150 systolic, 100 diastolic, in 47 per cent 
of the patients. 

There was a high incidence of distressing side 
effects in the upright position, chiefly tachycardia, 
and symptoms of decreased cerebral blood flow. 
Only 11 (34 per cent) patients felt sufficiently 
benefited to continue therapy for more than three 
months. 

A comparison with other hypotensive agents in- 
dicates that the ganglionic-blocking drug hexa- 
methonium is the agent of. choice. Combined 
therapy with Apresoline was effective in about 50 
per cent of the patients who did not obtain an 
adequate reduction in blood pressure with hexa- 
methonium alone. 
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[' is an established clinical observation that cer- 
tain patients with aortic regurgitation have an 
apical presystolic murmur without mitral stenosis 
demonstrable at autopsy. This phenomenon was 
originally described ninety years ago by the Amer- 
ican. physican, Austin Flint,' who made his first 
observations in New Orleans. From the original 
report in 1862 it is difficult to determine whether 
lint was describing a murmur in mid-diastole or 
in presystole. This was due to the terminology used 
in his time for describing cardiac murmurs. How- 
ever, there is little doubt from a later report (1886)? 
that he was describing a murmur in presystole. 
This murmur was the type regarded during the 
latter part of the nineteenth century as characteris- 
tic of mitral stenosis. When rheumatic fever and 
syphilis are suspected in the same person, the dis- 
covery of an apical presystolic murmur in a patient 
with aortic regurgitation presents a problem in 
differential diagnosis.* 

Observations on the timing and character of the 
Flint murmur have been clinical and descriptive 
and thus subjective. Since the development of 
phonocardiography it has been possible to demon- 
strate and study these murmurs objectively with 
reference to timing, intensity and frequency. Weiss 
and Joachim! recorded a Flint murmur phono- 
cardiographically in 1911, but few of these murmurs 
have been recorded and reported in the medical 
literature.*-* Luisada’: * considers the Flint murmur 
as an auscultatory illusion in most cases. 

The cause of this murmur has been the subject 
of much speculation. A glance at the various ex- 
planations*?” and comments regarding the Flint 
murmur (Table 1) demonstrates that the etiology 
remains obscure. Correlation between clinical 
observations and anatomic findings at autopsy has 
not been particularly rewarding in providing an 
explanation acceptable by most observers. It is 
desirable to record these murmurs objectively so 
that a correlation can be made between the phono- 
cardiogram and the anatomic findings at autopsy. 

The purpose of this report is to present a study of 
14 patients who had aortic regurgitation and pre- 
systolic vibrations demonstrable by phonocardio- 
gram. Itis realized that for a complete understand- 


*From the Cardiac Laboratory, Massachusetts General Hospital. 
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ing of this phenomenon at least two conditions should 
be fulfilled: a large number of such murmurs should 
be recorded for clinical and clinicopathological 
correlation and a technic to determine the origin 
of such vibrations should be devised. 


Metuop or Stupy 


The majority of the 24 patients in this study were 
selected from the syphilis outpatient department. 
All patients with a clinical diagnosis of syphilitic 
heart disease had a positive blood Hinton test®! 
for syphilis, and none gave a history of rheumatic 
fever. Some of them had no symptoms referable 
to the cardiovascular syphilis. ‘The majority of 
patients selected for phonocardiography were 
thought to have a Flint murmur. In about a quarter 
of the cases no definite murmur was detected by 
auscultation, but because of the degree of aortic 
regurgitation and the magnitude of the pulse pres- 
sure it was thought that presystolic vibrations might 
be demonstrable by phonocardiography. One pa- 
tient (Case 14) with coarctation of the aorta, hyper- 
tension and aortic regurgitation resulting from a 
bicuspid aortic valve is included; she had been 
receiving protoveratrine by mouth for several 
months, with symptomatic relief from congestive 
heart failure. The logarithmic response to resemble 
human hearing was used to register the phonocardio- 
gram.” The patients were in the recumbent position 
when the phonocardiograms were made. 


REsuLts AND Discussion 


The murmur described by Flint and his contem- 
poraries as characteristic of mitral stenosis was 
termed the ‘‘mitral direct murmur’ and noted as 
presystolic in timing. This murmur was attributed 
to the “mitral direct current” of blood passing 
through the mitral valve, and it was considered to 
be a result of auricular contraction. In fact, some 
observers suggested that it be termed the auricular 
systolic murmur. It is apparent, therefore, that 
most clinicians of those days were not aware of the 
portion of diastole in which ventricular filling 
precedes the auricular contraction, now termed the 
“rapid inflow phase” of diastole. This occurs in the 
early or mid-diastolic period, depending on the 
length of diastole, and is sometimes referred to as 
the protodiastolic period. It begins at the moment 
the mitral valve opens, which is frequently audible 
as a snapping sound in patients with mitral stenosis. 
With a normal sinoauricular rhythm the usual 
murmur of mitral stenosis has 
the mid-diastolic period, during which there may be 


two components: 


an accentuation of the murmur; and the presystolic 
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evident in the phonocardiograms of this study and 


period, attended with a crescendo murmur attribut- 


able to the auricular contraction (Fig. 1). accounts for the early diastolic to mid-diastoli¢ 
The timing of the Flint murmur has been described murmur heard in most of these patients. 
as both presystolic and mid-diastolic, the majority The phonocardiograms of 24 patients were studied, 


of observers considering it to be presystolic (Table and 14 were found to demonstrate vibrations in the 


Taste 1. Various Explanations Offered for the Flint Murmur. 


\uTnor Dare EXPLANATION 
Flint * 1862 **The distention of the ventricle is such that the mitral curtains are brought into coapta- 
and tion. . .and when the auricular contractions take place the mitral direct current passing ' 
1886 between the curtains thus in contact with each other throws them into vibration and d 


gives rise to the characteristic blubbering murmur.” 

Guiteras® 1885 “*The breakwater of the aortic valve had been removed, and mitral valve was shut down by 
the recoil of the arteria! pressure. The bicuspid in other words, did the work of the semi- 
lunar valves, and kept the reflux of blood from rushing back from the efferent to the 
afferent cavities of the heart. The mitral valve was closed, therefore, and blood driven 
through its long chink by the hypertrophied auricle produced the diastolic presystolic 


murmur.”’ 

1892 “*The vibrations might be directly communicated by the regurgitant stream from the aorta 
to the great mitral curtain, The nearness of the posterior segment of the aortic valve may 
well account for such vibrations, These vibrations may attain only to the intensity and 
rapidity sufficient to cause a murmur somewhat late in the diastolic period. The force of 
the auricular systole would necessarily amplify and intensify such vibrations of the free 
edge of the flap until the commencement of ventricular systole. 


Sansomie 


Broadbent™ 1ku9 “It is conceivable that the murmur may be due to this flap of the mitral valve being thrown 
into vibration by the regurgitant stream from the aorta, the vibration being conducted to a 
the apex by the chordae tendineae and papillary muscles, or, on the other hand, that the 
backward rush of blood from the aorta prevents the complete falling back of this flap of 
the mitral valve so that some actual obstruction of the mitral orifice results, giving rise to 
a presystolic murmur.” 


may be justified in saying that in uncomplicated aortic insufficiency a 
rumbling, echoing, presystolic or mid-diastolic murmur limited to the region of the apex 
of the heart is very common, occurring, when carefully looked for, in fully half of the cases 
The characters of this murmur are in no way different from that commonly observed in 
f the fact that it is usually of moderate intensity.’ 


Thayer 1901 “In conclusion, one 


true mitral stenosis, with the exception « 

DaCosta’ 1908 ‘Owing to the enlargement of the ventricular cavity, the anterior cusp of the mitral valve 
is displaced during diastole, from its accustomed mural position, so that it projects into 
the rising tide of blood within the ventricle, and consequently becomes the target of two 
blood streams coming from opposite directic ns one regurgitating through a leaky 
aortic orifice and the other issuing (normally) from the mitral opening. By this mechanism 
vibrations of the cusp are set up toward the middle or end of dis astole, with the gencrations 
of a presystolic murmur and thrill appreciable at the apex. 

Cabot 1915 “How it is that a presystolic murmur can be produced at the apex in cases of aortic regurgi- 
tation has been much debated but remains unknown.’ 


luffmants 1918 ‘The thrill and presystolic murmur at the mitral area due to the vibrations set up by churn- 
ing of the blood in the ventricle by the small stream a penke> into it from the small mitral 
orifice by the force of the hypertrophied and distended auricle in the case of imitral steno- 


sis; or squirted back from the leaky aortic valve into the blood in the ventricle in the case 


of aortic regurgitation. In both cases the stream is squirted with considerable force but it 
is only toward the end of diastole when the ventricle is practically full that the stream meets 
with considerable resistance, The stream shoots across the blood-filled ventricle in the 


direction of the apex, where it strikes the wall of the heart, causing the localized thrill! 


” 


and rumble 

Hirschfetdert® 1918 “This rumble is in every respect similar to that of mitra! stenosis, and it is extremely difficult 
to determine whether the latter is absent. . .The writer has been able to show on the ex- 
cised heart, by the method of Baumgarten and Gad, that although the mitral valve usually 
opens along its entire extent, yet when the pressure within the ventricle is increased, the 
separation of the cusps occurs at only a small portion of the line of closure.”’ 

White? 1926 “This Austin Flint murmur is best explained by relative narrowness of the normal mitral 
orifice when the left ventricular cavity is much dilated. ly is, therefore, found occasion- 
ally not only with well n arked aortic regurgitation rut afso with left ventricular dilata- 


tion due to other causes.” 
“The regurgitant blood stream passing the damaged posterior cusp would tend to carry the 
anterior mitral flap upward and produce a functional obstruction in the mitral orifice.” 


Herrmann'® 1926 


Gouley'® 1941 “In ten patients who had Flint murmurs incidental to aortic regurgitation a characteristic 
deformity of the right aortic leaflet was found at necropsy. This cons'sted of a concave, 
cup-shaped deficiency of the inner portion of the leaflet, so situated as to divert or ‘groove’ 
the regurgitating blo« d toward the lower portion of the anterior mitral curtain. The latter 

a variable degree of endocardial thickening which was 


exhibited on its ventricular as pert 
interpreted as a frictional scler 
Carrol|t 1951 “Three patients had ruptures or al rations of the posterior cusp a'one. All of these pa- 
tients had Austin Flint murmurs. In this series then, an Austin Pint murmur was present 
only when the posterior cusp was involved. This finding supports the theory that the 
Austin Flint murmur originates from deflection of the aortic leaflet of the mitral opening 
due to the regurgitating blood stream to impinge on the mitral aortic leaflet, whereas 
injury of the left or right coronary cusps would deflect the regurgitating blood toward the 
ventricular wall.’”” 


2). In patients with aortic regurgitation the apical presystolic phase of diastole. The murmur was 
murmur in early or middle diastole may be of two considered presystolic if it began before the Q wave 
types: a low-frequency murmur resulting from left- of the electrocardiogram. This rigid criterion clearly 
ventricle dilatation heard in mid-diastole; and a_ differentiates these patients from those with cre- 
medium-frequency or high-frequency, diminuendo — scendo first heart sounds that may give an auscul- 
murmur, which is transmitted to the apex from the  tatory illusion of a presystolic murmur.” 

aortic valve and has the characteristics of aortic All these patients had wide pulse pressures and 
regurgitation. ‘The latter was the common murmur aortic diastolic murmurs. In 13 cases the clinical 
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diagnosis was syphilitic heart disease with aortic 
regurgitation and a positive blood Hinton test for 
syphilis (Table 3). Two of the 14 patients were 
studied at autopsy, and the mitral valve was found 
to be normal in each case. One of these patients 


had aortic regurgitation resulting from a bicuspid 


OPENING SNAP CRESCENDO 


Diastolic Murmur of Mitral Stenosis, Demonstrated 
with Presystolic Accentuation. 

Phonocardiogram, apex cardiogram and_ electrocardiogram 
are illustrated from above downward. The major component 
of the first heart sound is delayed, as is characteristic of mitral 
stenosis, beginning 0.09 second (upper limits of normal, ap 
proximately 0.08 second) after the Q wave of the electrocardio- 
gram. The opening snap of the mitral valve is syachronous 
with the valley in the apex cardiogram that just precedes the 
rapid-inflow phase. A third sound is visthle, beginning at the 
end of the rapid-inflow phase of the apex cardiogram. 


Ficure l. 


aortic valve in association with coarctation of the 
aorta. 

Cardiac enlargement has been regarded as an im- 
portant feature by Flint and others in patients with 


diastolic murmurs. The majority of the 14 patients 


Tasie 2. Timing of the Flint Murmur by Various Observers. 


NuTHoR PresysTouic 


Flint 2 
Gutteras® 
Sansome 
Phear8 
Broadbent"! 
hayert? 
DaCosta’ 
Cabot 
White! 
Herrmann!’ 
Gouley™ 
Carro!|20 


“Diastolic Rumbling 


demonstrated a variable degree of cardiac enlarge- 
by the usual teleroentgenogram, but in 3 
No correlation 


ment 
cases the heart size was normal. 
between the clinical audibility of the presystolic 
murmur and the size of the heart was evident. 


Left-ventricle dilatation is apparently not essential 
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audibility o 
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for the production of the Flint murmur but may 
predispose the heart to such a murmur. Dilatation 
of either the right or the left ventricle is at times 
associated with a mid-diastolic low-frequency rum- 
bling murmur but is not usually followed by a cre- 
scendo during the presystolic period.*® 

In 3 patients no presystolic murmur was detected 
by auscultation. The explanation for this is not 
clear although it is known that the Flint murmurs 
are usually quite localized and hence more easily 
overlooked. The difference of 2 or 3 cm. in the 
position of the stethoscope bell and the pick-up 
bell for the phonocardiogram could account for this 


discrepancy. The pick-up bell is also of larger size 


Audihility of the Flint Murmur in Relationto Heart 
Size and Blood Pressure.* 


TaBLeE 3. 


Bioop 
Pressure 


Carpiac 
ENLARGEMENT BY 
X-ray Srupy 


Fiuinr Murmur 
Auscurtationt 


Case No. 


Oto ++ +4 Oto + 

2 t+ +4 + + + 200/70 
& + 210/70 
+ + + 140/40 
6 1. + } 140/25 
12 + 0 140/40-0 
7 t 200 /0 
11 t+ + 10/50 
4 165/40 
1 1S0/50 
13 10 /40-0 
14 + 190/90 
10 0 160/20 
5 +4 180/60 

0 } 190 /50-0 


correlation between the heart size and the 


*There appears to be no 
f the Flint murmur. In 3 cases the heart was considered of 


normal size, 


tLocalized. 


than the usual stethoscope bell, measuring 5 em. in 
diameter. 

The aortic regurgitant murmur heard at the apex 
and giving the auscultatory effect of both a mid- 
diastolic and a presystolic crescendo murmur of 
mitral stenosis was observed in Case 2 of the present 
series, which had been used for teaching purposes 
to demonstrate both the murmur of mitral stenosis 
and the Flint murmur. Most of the 14 phonocardio- 
grams in this study. demonstrated an early dimin- 
uendo murmur of variable duration at the apex. 
The mid-diastolic apical murmur heard at times in 
association with left-ventricle dilatation was not 
seen in the phonocardiograms of this study. 

The high-frequency diastolic murmur in Case 
12 is noteworthy, and it is apparent from the phono- 
cardiographic tracings in Cases 2 and 12 (Fig. 2) 
that the presystolic portion of the murmur is of lower 


frequency than the early diminuendo diastolic mur- 
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mur resulting from the aortic regurgitation. Case 12 
was also of interest in that the heart was normal in 
size on x-ray examination (Fig. 3), so that dilatation 
of the left ventricle apparently did not account for 
the presystolic murmur. It would be difficult to 


ascribe this murmur, which has a presystolic accen- 


Figure 2. Phonocardiogram, Venogram and Electrocardiogram Illustrated from above downward in 
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The 


hypothesis of DaCosta" (Table 1), which seems the 


accounting for the presystolic vibrations. 


most plausible of the many advanced, best explains 
the observations in Case 12. 
The effect of protoveratrine on the Flint murmur 


was noted in a patient with hypertensive heart dis- 


Each of 


Four Cases (the Arrow Points to the Presystolic Murmur). 


A= Tracings in Case 2. 


diastole and the presystolic murmur of lower frequency (00 cycles per second). 


Note the murmur of higher frequency (approximately 150 cycles per second) 


in early 
The murmur was Grade 3 (0 


to ++++) by auscultation. 


B= Tracings in Case 3. A presystolic murmur evident by phonocardiogram was not detected by clinical auscul- 
tation. 


C = Tracings in Case 13. A presystolic murmur was considered to be Grade 1 


D = Tracings in Case 12. A high-frequency 


in intensity by auscultation. 


musical” aortic diastolic murmur (approximately 200 cycles per 


second), with a presystolte crescendo murmur of lower frequency (110 cycles per se ond), was present. The heart 
was normal in size by x-ray examination. 


tuation, to vibrations of an aortic-valve cusp. ‘The 
concept that would best explain the presystolic 
accentuation of such a murmur is that vibrations of 
the anterior leaf of the mitral valve resulted from the 
two blood streams entering the left ventricle, one 
from the aorta, accounting for the early diastolic 
murmur, and the other from auricular contraction, 


ease secondary to coarctation of the aorta and aortic 


regurgitation resulting from a bicuspid aortic valve. 


Both the murmur of aortic regurgitation and the 
Flint murmur disappeared at the time of maximal 
protoveratrine effect. ‘The blood pressure decreased 
from 190 systolic, 90 diastolic to 105 systolic, 50 
diastolic, in fifteen minutes after 0.12 mg. of pro- 
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toveratrine had been injected intravenously. ‘The 
pulse rate decreased from 100 per minute to 65. 
Hemodynamic studies on similar patients after 
intravenous administration of protoveratrine in 
adequate dosage have demonstrated a significant 
fall in cardiac output at the time of maximal effect 
of the drug in most patients.?® 

All observers have emphasized the difficulty if 
not the impossibility of distinguishing between the 
Flint murmur and the murmur of mitral stenosis. 
The presence of a sound characteristic of the opening 


Ficure 3. Teleroentgenogram in Case 12, Demonstrating a 
Heart within the Range of Normal Although Perhaps Slightly 
Prominent in the Region of the Left Ventricle. 


snap of the mitral valve is in favor of the diagnosis 


of mitral stenosis. Accentuation of the first heart 
sound at the apex is common in patients with mitral 
stenosis and is unusual in patients with the Flint 
murmur. Delay in onset of the second or major 
component of the first heart sound beyond 0.08 
second from the Q wave of the electrocardiogram 
is suggestive of mitral stenosis.*: *° 


SUMMARY AND CONCLUSIONS 


A study of 24 patients with aortic regurgitation 
is presented in which apical presystolic vibrations 
by phonocardiogram consistent with the Flint mur- 
mur were present in 14. A presystolic murmur was 
detected clinically in 11 of these patients. Autopsy 
revealed a normal mitral valve without mitral 


FLINT 
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stenosis in 2 cases. 

The mechanism by which the Flint murmur is 
produced remains obscure. Left-ventricle dilatation 
is not essential since 3 patients had a heart of normal 
size on x-ray examination. Vibrations arising in the 
anterior mitral valve leaflet best explain the mur- 
mur of relatively high frequency observed in 1 case. 

Distinguishing features that help differentiate the 
murmur of organic mitral stenosis from the Flint 
murmur are an opening snap of the mitral valve 
and a delay in onset of the first heart sound by 
phonocardiogram beyond 0.08 second from the Q 
wave of the electrocardiogram. 

We are indebted to Dr. Timothy Counihan for recording 
some of the phonocardiograms used in this study. 
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ACTH 
The classic studies of Smith**® 7° showed that 
marked atrophy of the adrenal cortex followed 
hypophysectomy in the rat and that this change 
could be prevented by intramuscular implantation 
Subsequently, in 1933, 
that 


of rat pituitary glands. 


four groups of investigators!" reported 
anterior pituitary extracts could produce adreno- 
cortical hypertrophy in animals. Since that time 
there has been steady progress in the preparation of 


fractions 


highly potent pituitary possessing 
“trophic” activity with respect to the adrenal 
cortex, 

‘ Nature of ACTH 


The adrenocorticotrophic activity of pituitary 
extracts has been assayed principally by three 
methods, the first being that based on adrenal size 
and structure. Collip et al.” originally determined 
the effects of pituitary extracts on adrenocortical 
size and histologic structure in hypophysectomized 
rats. Subsequently, various modifications of this 
procedure have been introduced.*7**77 The second 
type is the Sayers procedure. ‘The observation by 
Sayers et al.47* that the ascorbic acid content of the 
adrenal gland of the rat is rapidly reduced by a 
single dose of ACTH led to the development of a 
sensitive assay method for ACTH in hypophysec- 
tomized rats.‘7* Modifications designed to simplify 
this method when applied to a large number of 
animals have been introduced by Munson, Barry 
and Koch.**° ‘The third method is assay in human 
subjects: the adrenocorticotrophic activity of pitui- 
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tary preparations has been assayed in man by the 
change in circulating eosinophils***: after 
intramuscular administration of the hormone, and 
by the change in blood eosinophils and urinary 
steroids*: ** after intravenous infusion of ACTH. 
Although assay methods based on changes in adrenal 
weight and on ascorbic depletion have been essen- 
tial in facilitating the purification of ACTH, the 
most reliable method of predicting the therapeutic 
efficacy of a given preparation has been the deter- 
mination of its activity in man when it is adminis- 
tered by the route to be employed in clinical therapy. 

After development of the Sayers assay, the first 
standard of potency, the preparation La-1l-A,‘* 
was established and potency was thereafter expressed 
in terms of this preparation on a weight basis. 
Subsequently La-1-A was set up as an international 
standard, and the activity of 1 mg. was defined as 
1 international unit. Recently, because of the short 
supply of the international standard, a new stand- 
ard has been established by the United States 
Pharmacopoeia, and by definition 1 U. S. P. unit 
equals 1 international unit. 

The history of the development of extraction and 
purification procedures for the preparation of ACTH 
has been ably reviewed by Astwood et al.**> The 
first systematic study of methods for the isolation 
of ACTH was carried out by Collip and his as- 
sociates**®** between 1933 and 1941. In 1942 and 
1943 almost simultaneous reports by Li et 
and Sayers and his co-workers‘: *” announced the 
isolation of ACTH in pure form. Modifications of 
the acetone-hydrochloric acid method of Lyons*% 
were used, and purification was carried out by 
salting out and isoelectric precipitation. In both 
instances the product was regarded as a pure pro- 
tein on the basis of electrophoretic and ultracen- 
trifuge studies and its relative freedom from other 
pituitary hormones. The molecular weight was 
estimated to be 20,000, and the isoelectric point 4.7. 
Subsequent investigations, however, have shown 
that adrenocorticotrophic activity may be separated 
from this protein by a number of methods. In 1943 
Tyslowitz™ established the fact that ultrafiltrates 
of aqueous and glacial acetic extracts of porcine 
pituitary powder possessed corticotrophic activity. 
Recently, the method of ultrafiltration has been 
shown to be an efficient means of purifying ACTH.*% 
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The finding that the purified protein preparation 
of Li et al. and Sayers et al. could be subjected to 
partial degradation by pepsin‘*® or by boiling in 
one-tenth normal solution of hydrochloric acid, 
without loss of activity, led Li’ to suggest that the 
activity of the purified protein rested in a constituent 
peptide fragment that could be split off by these 
hydrolytic procedures. The average size of the con- 
stituents of the hydrolysates corresponded to 
peptides with 7 to 9 amino acid residues.**? Recently, 
with the aid of chromatographic fractionation, 
Li et al.‘ obtained active fractions with mean mo- 
lecular weights varying between 410 and 2800, an 
indication that corticotrophic activity may be pos- 
sessed by a series of peptides of differing composition. 
Lesh and his associates,‘*’ using peptic digestion, 
obtained fractions 100 to 150 times more active 
than the original protein, with molecular weights 
estimated to be between 2500 and 10,000. 

The most recent advance in the purification of 
ACTH has been the use of oxycellulose to adsorb 
the hormone from glacial acetic acid extracts of 
pituitary tissue.*’” By this means highly potent 
ACTH preparations assaying up to 100 units per 
milligram have been obtained. On the basis of these 
and other studies, Astwood et al.'*® have concluded 
that whereas ACTH has yet to be isolated in pure 
form, one can be reasonably sure that the hormone 
is a water-soluble, nonvolatile organic compound 
of modest molecular size. It is colorless, has no 
unique ultraviolet absorption spectrum above 240 
millimicrons and contains no large lipid component 
and no carbohydrate, sulfur, phosphorus or heavy 
metal. The fact that the biologic activity is de- 
stroyed by trypsin, pepsin and carboxypeptidase 
suggests that one or more peptide bonds are present. 
The finding that there is a loss of potency upon 
treatment with nitrous acid or dinitroflaorobenzene 
indicates that one or more amino groups are essential 
components of the molecule. Inactivation on esteri- 
fication suggests that one or more carboxyl groups 
are likewise essential for biologic activity. Finally, 
the behavior of ACTH preparations in the presence 
of organic acids and cation-exchange resins indi- 
cates that the hormone may possess a strongly 
basic group. 

In a discussion of the nature of ACTH the pos- 
sibility that there is more than one pituitary hor- 
mone that is trophic with respect to the adrenal 
cortex must be raised, in view of studies that in- 
dicate at times a lack of correlation between changes 
in the size of the gland, its lipid and ascorbic acid 
content, and its synthesis and release of a variety 


of steroid hormones. For example, Reinhardt and 


Li®"' observed that digested extracts are relatively 
less potent in increasing adrenal weight than un- 
digested preparations, which are relatively 
active in the Sayers’ test. These findings were con- 
firmed by Stacke-Dunne and Young,®” who, more-» 
over, found that a crude alkaline extract of ox an- 
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terior pituitary tissue and purified growth hormone 
both contain a principle that increases the weight 
of the adrenal glands of hypophysectomized rats 
despite extremely low activity in the ascorbic acid 
depleting test. More recently, Dixon et al.,5% 
in a study of the purification of pituitary extracts by 
means of ion-exchange chromatography, noted that 
fractions with predominantly adrenal-weight-pro- 
moting effect emerged from the column before those 
active principally in the Sayers’ test. These findings 
have led Young®"* *"® to postulate that two pituitary 
factors influence the adrenal cortex: an adrenal 
weight factor (AWF) and an ascorbic acid factor 
(AAF). He has stated that various pituitary ex- 
tracts have markedly different AAF:AWF ratios. 
Although Young and his associates have used growth 
hormone as a convenient source of AWF, they state 
that they have no reason to believe that the adrenal 
weight factor is growth hormone itself.°°’ The pos- 
sibility remains that widespread discrepancies exist 
between the chemical nature of the actual circulating 
hormone and the highly purified fractions derived 
from pituitary-gland extracts. 
Revease or ACTH 

It is well established that the release of ACTH 
from the anterior pituitary gland is an essential 
element in the mechanism responsible for adreno- 
cortical activation. In man, highly purified prepara- 
tions of ACTH have been observed to produce all 
the changes elicited by the administration of crystal- 
line adrenal steroids. In animals exogenous stress 
increases adrenocortical weight and decreases the 
concentration of cholesterol, ascorbic acid and sud- 
anophilic material. In the absence of the pituitary 
gland none of these changes are observed. Further- 
more, hypophysectomy results in adrenocortical 
atrophy,'° and the hypephysectomized animal, like 
the adrenalectomized animal, is extremely sensitive 
to a great variety of nonspecific stresses.°"*%: 997 
Source of ACTH 

There is litthe agreement concerning the specific 
cellular source of ACTH in the anterior pituitary 
gland. Early evidence derived from the study of 
the hypophysis in patieats with Addison’s disease 
suggested that the basophils were the site of secre- 
tion.’’* "The correlation described by Cushing®”® 
between the presence of a basophilic pituitary tumor 
and the manifestations now 
recognized to be the consequence of adrenocortical 


existence of clinical 
hyperfunction has clso implicated the basophilic 
cells as the source of ACTH. D’Angelo et al."'! 
noted that starvation in animals was characterized 
by a decrease in the number of pituitary acidophils, 
an increase in the nuinber of basophils and adrenal 
hyperplasia. These findings were interpreted as 
indicating an increased output of ACTH from the 
basophils, but the possibility remains that hormones 
other than ACTH were primarily involved. Finerty 
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and Briseno-Castrejon*'! observed that uni- 
laterally adrenalectomized rats with compensatory 
hypertrophy of the remaining adrenal gland the 
number of acidophils in the anterior pituitary gland 
was considerably increased. They therefore postu- 
lated that ACTH was derived from the acidophilic 
cells. Pearse® concluded that histochemical technics 
are inadequate at the present time to identify the 
source of ACTH. Recently, Marshall®'* prepared 
fluorescein-tagged antiserums to hog ACTH. Ex- 
amination under fluorescent light of hog pituitary 
slices exposed to the tagged antiserums showed that 
only the basophils stained to any significant degree, 
suggesting that that cell is the source of ACTH. 
Although the question cannot be considered settled 
conclusively, majority opinion favors the origin of 


ACTH from the basophils. 


Regulation of Secretion 

An increase in the rate of ACTH release has been 
assumed to be the mechanism responsible for the 
increase in adrenocortical secretion observed in a 
wide variety of situations. Three types of regulatory 
mechanisms have been considered to control the 
rate of discharge of ACTH: humoral; sympathico- 
adrenal; and neurohumoral. 

Humoral control. Sayers'™ has suggested that the 
regulation of the adrenocortical secretion of steroids 
and the pituitary release of ACTH are controlled by 
the blood level of adrenocortical hormones. ‘Thus, 
a fall in the circulating level of adrenocortical ste- 
roids as a result. of cellular utilization 
serves as a stimulus to augment the secretion of 
ACTH. Conversely, an abnormally high blood level 
of corticosteroids inhibits the rate of ACTH release. 
A considerable body of direct evidence for this hy- 
pothesis has been accumulated in both animals and 
man. “The adrenocortical hypertrophy that follows 
unilateral adrenalectomy appears to represent a 
compensatory increase in ACTH output as a result 
of a temporary decrease in the circulating level of 
The prolonged administra- 
adrenocortical 


increased 


adrenocorticosteroids. 
tion of adrenal steroids results in 
atrophy.** Furthermore, the discharge of ACTH 


in response to exogenous stress may be blocked by 


the administration of cortical hormones and_ the 
amount of steroid required to suppress adrenocorti- 
cotrophic activity varies directly with the intensity 
of the stress.'” ‘These relations have been considered 
to demonstrate that the rate of ACTH release from 
the pituitary gland reflects the varying requirement 
of the organism for adrenocortical hormones. Sayers 
and Sayers'™ have suggested that the regulating 
effect of circulating cortical steroids on ACTH dis- 
charge involves a direct effect of the steroids on the 
hypophysis. 

The main obstacle to accepting a mechanism 
based on reciprocal blood levels of adrenal steroids 
and ACTH as the sole regulator of ACTH release 
concerns the rapidity with which the pituitary- 
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adrenal system is capable of responding to certain 
stimuli. For example, Gray and Munson*'® have 
shown that after intravenous histamine injection in 
rats ACTH is discharged within a few seconds. 
Long’'® has described an equally rapid response to 
sensory-nerve stimulation. Nevertheless, it appears 
that the peripheral humoral mechanism of pituitary- 
adrenal control contributes to the basic regulation 
of the release of ACTH. 

Sym pathicoadrenal control. As an extension of the 
classic view of Cannon*!? concerning the ubiquitous 
role of the autonomic nervous system and epi- 
nephrine in the preservation of homeostasis, Long 
et al." have postulated that the prompt release 
of ACTH from the hypophysis under conditions of 
stress is a result of the secretion of epinephrine. In 
support of this concept they have reported a delay 
in the adrenocortical response to stress in the de- 
medullated animal and have demonstrated that the 
direct application of epinephrine to pituitary trans- 
plants in the anterior chamber of the eye results in 
a significant degree of eosinopenia.”” Previous 
studies had demonstrated a satisfactory correlation 
between and adrenal ascorbic acid 
depletion after epinephrine. Considerable disagree- 
ment exists, however, concerning the capacity of the 
demedullated or sympathectomized-demedullated 
animal to respond to stress; most workers®!-5 
have reported normal adrenocortical responses in 
these animals. Vogt® found that the intravenous 
infusion of epinephrine in splanchnicectomized dogs 
resulted in a prompt rise in the adrenal venous con- 
tent of substances capable of protecting adrenal- 
ectomized animals from cold stress. The effect was 
attributed®® to an increase in the rate of ACTH re- 
lease. Hlowever, the specific circumstances under 
which this response was obtained (splanchnicec- 
tomized dogs) should be considered carefully in 
application of these observations to the intact organ- 
ism and to other species. 

Recent studies in man have failed to support the 
concept of epinephrine as a physiologic activator of 
the pituitary-adrenal system. Although it is well 
known that the administration of adequate doses of 
epinephrine to human subjects produces a significant 
degree of eosinopenia®™ subsequent investigations 
have not succeeded in demonstrating that this fall 
in the number of circulating eosinophils is the result 
of an increase in the rate of secretion of steroid 
hormones from the adrenal cortex. After adminis- 
tration of epinephrine an eosinopenia can be elicited 
in patients with Addison’s disease®” and has fre- 
quently been observed to follow complete bilateral 
adrenalectomy.* The administration of epinephrine 
has resulted in a marked fall in circulating eosino- 
phils even though repeated intravenous infusions of 
ACTH have produced no effect. Nelson®’® recently 
found that the blood level of 17-hydroxycorticos- 
yroids in normal subjects and patients did not 
change after the intravenous injection of epinephrine 


eosinopenia 
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despite a fall in blood eosinophils. Jeffries®? was 
also unable to produce either metabolic changes or 
urinary-steroid changes with epinephrine consistent 
with increased ACTH release. Thorn et al.* com- 
pared the effects of intravenous, subcutaneous and 
intramuscular injections of epinephrine in normal 
subjects with those produced by ACTH. Despite 
the occurrence of eosinopenia, no rise in the urinary 
output of 17-hydroxycorticoids was obtained (Fig. 
25). Although the administration of extremely large 
quantities of epinephrine (such as 15 to 30 mg. per 
day) to patients receiving a sympatholytic agent 
has been demonstrated to result in an increase in 
urinary 17-ketosteroids,”’* the doses of epinephrine 
required to produce this effect can hardly be con- 
sidered physiologic. 

It must be concluded that the 
presently available it has not been possible to demon- 
strate an elevation in the rate of adrenocortical 
steroid secretion in man with reasonable doses of 
epinephrine; furthermore, epinephrine has been 
shown to produce eosinopenia in the 
of functioning adrenocortical tissue. Although the 
fall in circulating eosinophils that occurs after 
ACTH administration has been found to be closely 
correlated with the rise in urinary 17-hydroxycorti- 
coids,’ it is evident that eosinopenia alone does not 
provide a reliable index of adrenocortical activation 
after either the administration of epinephrine or 
exposure of the patient to environmental conditions 
capable of stimulating the release of epinephrine 
or other eosinopenic agents, 

Neurohumoral control. There is a growing body of 
evidence that the secreiory functions of the anterior 
pituitary gland are significantly influenced by the 
hypothalamus. In view of the established impor- 
tance of hypothalamic centers in the regulation of 
the activities of the autonomic nervous system, it 
is evident that the hypothalamus occupies a stra- 
tegic position for the integration of the adaptive 
and regulatory functions of the endocrine system 
and vegetative nervous system. Definitive evidence 
for the stimulation of ACTH discharge by the hypo- 
thalamus has been derived from the experiments of 
Harris*”! and Hume.*!: These investigators 
have shown that strategically placed lesions in the 
hypothalamus of both rabbits and dogs can abolish 
the pituitary-adrenal response to exogenous stress 
and, conversely, utilizing remote control stimula- 
tion of implanted coils as described by Harris,’ 
that electric stimulation of carefully localized areas 
of hypothalamus produces a lymphopenia and eo- 
sinopenia interpreted as indicating adrenocortical 
stimulation consequent to the discharge of ACTH 
from the anterior pituitary gland. Stimulation of 
the gland itself was quite ineffective in eliciting an 
adrenocortical response. 

Results obtained by various workers on the effect 
of stalk section on anterior pituitary function have 
been highly variable. The work of Popa and 
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Fielding in 1930 demonstrated that the collection 
of blood vessels that courses along the pituitary 
stalk is actually a portal system. Subsequently, 
Wislocki® and others®®: established the direc- 
tion of flow in this portal system as being from the 
capillary plexus of the median eminence to the 
sinusoids of the pars distalis. The careful work of 
Harris” has demonstrated the importance of this 
vascular bed to the normal function of the anterior 
pituitary gland. It now appears that  pituitary- 
stalk section may interfere with the secretory func- 
tion of the pars distalis, provided regeneration of 
the portal system is successfully prevented. Con- 
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Figure 25. 


Eosinophil and 17-Hydroxycorticoid Responses to 
Intravenous Infusion of Epinephrine. 
17-hydroxycorticoids were measured on four-hour urine samples 
collected before and during epinephrine administration. Eosino 
phils were counted at the beginning and completion of epinephrine 
Infusion. 


firmatory evidence for this has been derived by 
Harris and Jagobsohn*? from the study of functional 
hypophyseal grafts. Hypophyseal tissue Was grafted 
into hypophysectomized rats in two locations: 
beneath the temporal lobe of the brain and beneath 
the median eminence of the tuber cinereum. Ade- 
quate revascularization of the latter grafts from the 
hypophyseal portal was demonstrated. 
Histologic study showed that grafts beneath the 
temporal lobe exhibited an abnormal chromophobe 
apparently 


system 


to chromophil cellular ratio despite 
normal vascularization, whereas grafts beneath the 
median eminence presented a normal pattern of 
cellular differentiation. Animals possessing sub- 
temporal grafts showed a definite lack of gonado- 
trophic and growth-hormone activity, and the 
adrenal glands in these animals were moderately 
atrophic. In contrast, animals with grafts beneath 
the median eminence exhibited normal reproductive 
function, and histologic examination of the ovaries 
and adrenal and thyroid glands revealed a normal 
structure. However, Cheng et al.°* Fortier? 
have shown that hypophyseal transplants in the 
anterior chamber of the eye are capable of discharg- 
ing ACTH in response to acute stress despite ab- 
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normalities of cellular differentiation in the trans- 
planted tissue. The former utilized reduction in 
adrenal ascorbic acid content as an indication of 
ACTH release, whereas the latter employed the 
eosinophil response. 

On the basis of the evidence cited above, it may be 
postulated that the release of ACTH by the anterior 
pituitary gland is subject to hypothalamic control 
through a humoral mechanism mediated directly 
through the hypophyseal portal vascular bed and 
indirectly, especially during conditions of stress, 
through the systemic circulation. It is to be empha- 
sized, however, that the ultimate proof of such a 
mechanism awaits the actual demonstration of an 
increase in the circulating level of ACTH. 


Puysiotocic Actions 


The physiologic actions of ACTH may be dis- 
cussed conveniently under two headings: the in- 
fluence of this hormone on the adrenal cortex and 


its effects on the organism. 


Adrenal Cortex 


Morphology. In a study of the response of the 
human adrenal cortex to ACTH O’Donnell et al.'” 
found the earliest morphologic changes to be a re- 
duction of sudanophilic substance and hypertrophy 
of the cells in the outer portion of the zona fascicu- 
lata. More prolonged stimulation led to a reduction 
of lipids in all areas of the cortex and further hyper- 
trophy, which was particularly marked in the cells 
of the fascicular and reticular zones. At this stage 
the zona glomerulosa was ill defined, in general less 
than normal in width and many of its cells were 
hypertrophied. The changes in this zone were 
considered the result of a transformation of glomeru- 
losa cells to cells of the fasciculate and reticular 
layers, a phenomenon that has been reported in 
animals,” 

Landing and Feriozi,*" studying the morphology 
of the adrenal glands of 9 children with acute leu- 
kemia and 1 child with the nephrotic syndrome who 
died during ACTH therapy, found that in the former 
the weight of the adrenal glands was above normal, 
the cells of the fasciculate and reticular zones were 
larger than normal and their fat content was de- 
creased. The zona glomerulosa showed no apparent 
change. In the patient with nephrosis, however, 
there was an increase in zone thickness and cell 
size with a decrease in fat in all three zones of the 
adrenal cortex. 

It thus appears that in man, although the mor- 
phologic response of the zona glomerulosa to ACTH 
may be slight when compared to that of the fascicu- 
lar and reticular zones, the entire adrenal cortex is 
sensitive to ACTH stimulation. This is apparently 
true also in both the mouse” and the dog.** In 
the rat, however, the zona glomerulosa seems to be 
independent of pituitary control, as 
failure to show involutionary 


relatively 
indicated by its 
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changes after hypophysectomy™ or administration 
of cortisone! ?°" and by its failure to reveal pro- 
liferatory or secretory changes after the adminis- 


tration of ACTH.'" 


Chemistry. 


Ascorbic acid: Investigations of the changes in 
adrenal ascorbic acid under a variety of experimental 
conditions have been ably reviewed by Sayers and 
Sayers.'” In general, increased adrenocortical ac- 
tivity is associated with a reduction in the concen- 
tration of adrenal ascorbic acid. Administration of 
ACTH leads to a rapid depletion of adrenal ascorbic 
acid in the guinea pig and the rat.* In rats the 
concentration of ascorbic acid falls appreciably 
within twenty minutes of injection of the hor- 
mone, decrease being maximal at one hour, but 
within three hours, the concentration has begun 
to rise and in nine to twelve hours has returned to 
normal; with repeated administration of ACTH the 
adrenal ascorbic acid remains at a low level, but this 
is only temporary, for with prolonged stimulation by 
the trophic hormone the concentration of ascorbic 
acid in the adrenal cortex gradually returns to 
normal. 

The part played by ascorbic acid in the metabolic 
processes of the adrenal cortex is unknown. Lowen- 
stein and Zwemer®*® reported the isolation and char- 
acterization of a water-soluble conjugate of a cortical 
steroid and ascorbic acid. This finding has not, 
however, been confirmed. A number of observations 
suggest that ascorbic acid does not play an essential 
role in the functional activity of the adrenal cortex. 
Impairment of liver glycogen deposition in scorbutic 
animals, a defect in carbohydrate metabolism char- 
acteristic of scurvy, is not improved by adrenocor- 
tical extract.**? Patients with scurvy excrete corti- 
coids ata normal rate.“* Finally, ACTH produces a 
normal fall in adrenal cholesterol content, together 
with a lymphopenia, in guinea pigs in which a 
scorbutic diet has virtually eliminated the con- 
centration of ascorbic acid in the adrenal gland.**® 

Little is known of the effect of ACTH on the 
content of ascorbic acid in the human adrenal cortex. 
Beck et al.®°° observed an initial rise in blood and 
urinary ascorbic acid in patients receiving ACTH 
With continuing stimulation, however, the elevated 
blood and urinary levels returned to normal. These 
authors suggested that their findings indicated a 
rapid release and synthesis of ascorbic acid by the 
adrenal cortex in response to ACTH. 

Cholesterol: Cholesterol is present in high con- 
centration in the adrenal cortex. When the gland 
is relatively inactive approximately 5 per cent of 
the wet weight of the tissue is cholesterol, a concen- 
tration higher than that found in any other tissue, 
including brain. 

The relation of adrenal cholesterol content to the 
secretory activity of the adrenal cortex has been 
reviewed by Sayers et al.*’* Situations that increase 
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adrenocortical secretion are associated with a re- 
duction in the concentration of cholesterol in the 
adrenal gland. ACTH administration results in a 
depletion of the adrenal cholesterol in animals‘? 
and man®**! at a time when metabolic changes char- 
acteristic of adrenocortical hyperactivity are oc- 
curring in the organism. In the absence of the an- 
terior pituitary gland, adrenal cholesterol content 
does not change in response to stress and is usually 
fixed at a concentration higher than normal.®” 
These findings, together with the observation that 
ACTH enhances the transformation of cholesterol 
to corticoids in the perfused bovine adrenal gland,‘ 
leave little doubt that the fall in adrenal cholesterol 
concentration with ACTH indicates that the sterol 
is serving as a corticoid precursor. 

Alpha-ketolic corticoids: It is well known that the 
administration of ACTH to man is followed by an 
increased excretion of alpha-ketolic corticoids (for- 
maldehydogenic steroids or reducing corticosteroids) 
in the urine (Fig. 19). These consist largely of tetra- 
hydrocortisone, tetrahydrohydrocortisone, hydro- 
cortisone and cortisone.“! That these urinary 
changes reflect an increased synthesis, as well as an 
increased secretion, of alphaketolic corticoids from 
the adrenal gland is evident from studies with the 
isolated adrenal gland‘ and adrenal slices.°** Hech- 
ter and his co-workers! showed that when ACTH was 
added to blood that was being perfused through 
bovine adrenal glands, the resulting increase in 
alpha-ketols in the perfusate could not be explained 
by the small decrease in the corticoid content of the 
gland. Furthermore, Haynes et al.’ observed that 
ACTH enhanced the incorporation of Cy, from 
radioactive acetate into hydrocortisone in the pres- 
ence of beef adrenal slices. 

There is strong evidence that the principal alpha- 
ketolic corticoids secreted by the adrenal cortex in 
response to ACTH are hydrocortisone and corti- 
costerone. Of the 15 steroid ketols detected in ACTH 
perfusates of bovine adrenal glands, hydrocortisone 
and corticosterone were present in the greatest 
concentration, representing together approximately 
60 per cent of the total alpha-ketolic corticoids. 
l1-dehydrocorticosterone (Compound A), corti- 
sone and I11-desoxycorticosterone were also de- 
tected in these perfusates.4 The remaining 10 com- 
pounds have not been identified although a number 
appear to be reduction products of the known corti- 
coids. Hydrocortisone and corticosterone have also 
been isolated from the adrenal venous blood of 
dogs after ACTH stimulation®": * and from dialy- 
sates of the peripheral blood of dogs.*” 

The manner in which ACTH stimulates the syn- 
thesis of alpha-ketolic corticoids by the adrenal 
cortex is not clear. It is known that the trophic 
hormone enhances the synthesis of hydrocortisone 
from both cholesterol and acetate in the perfused 


adrenal gland‘ and from acetate by adrenocortical 
slices. Of the intermediate reactions involved in 


this synthesis, three have been more or less clearly 
delineated: hydroxylation at has been 
demonstrated in perfused adrenal glands,‘ in adrenal 
homogenates*®: 85 and in mitochondrial frac- 
tions of the adrenal cortex®®* with both desoxycorti- 
costerone and 11-desoxy-17-hydroxycorticosterone 
(corticosterone and respectively, 
were the products formed); hydroxylation at carbon- 
21 has been shown to occur in perfused adrenal 
glands' and adrenal homogenates®™ with proges- 
terone, 17-hydroxyprogesterone, and 21-desoxy- 
cortisone as substrates (the products obtained were 
re- 


hydrocortisone, 


corticosterone, hydrocortisone and cortisone, 
spectively); and hydroxylation at carbon-17 has 
been effected in the perfused adrenal gland with 
progesterone as substrate (both 17-hydroxyproges- 
terone and hydrocortisone were formed‘). The 
observation that in the perfused adrenal gland 
ACTH does not enhance either the transformation 
of desoxycorticosterone and 17-hydroxy-11-desoxy- 
corticosterone to Il-oxygenated corticosteroids or 
the conversion of progesterone to hydrocortisone 
suggests that the three reactions described above 
are uninfluenced by the trophic hormone. ‘This 
finding led Hechter et al.! to postulate that the 
stimulatory effect of ACTH on the synthesis of 
hydrocortisone and corticosterone occurs at some 
stage before the formation of and 
they have suggested that ACTH may control the 
degradation of the cholesterol side-chain by an 


progesterone, 


adrenocortical enzyme system. 

While it is still uncertain that desoxycorticos- 
terone is a natural secretory product of the adrenal 
cortex, it appears likely that more potent electro- 
lyte-regulating compounds than hydrocortisone and 
corticosterone are liberated by the adrenal giand. 
The detection by Simpson et al.° of a highly potent 
substance in adrenal-gland and in the 
adrenal venous blood of animals tends to support 


extracts 


this view. This substance is distinct from hydro- 
cortisone, cortisone and corticosterone and is much 
more highly potent in its salt-retaining capacity 
than any of these compounds. 
17-Ketosteroids: It is well known that 
ministration of ACTH to man leads to an increased 
excretion of 17-ketosteroids in the urine. Dobriner 
and his co-workers"! °°? have shown that there is 
an increase both in 17-ketosteroids with an I l-oxygen 
group (for example, Il-hydroxyandrosterone, I1- 
and 11-keto-etiocholano- 


the ad- 


hydroxyetiocholanolone 
lone) and in those lacking an oxygen atom at car- 
bon-I1, such as androsterone and etiocholanolone. 
The administration of cortisone to man, on the 
other hand, results in an increase only in Il-oxy- 
genated 17-ketosteroids. It is believed that the 
adrenal precursors of the Il-desoxy 17-ketosteroids 
may be hormones that, unlike cortisone, hydro- 
cortisone and corticosterone, do not possess an OXy- 
gen atom in the II] position — for example, 11-des- 
oxy 17-hydroxycorticosterone (Compound §) and 17- 
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hydroxyprogesterone. This belief is supported by 
the demonstration that the administration of such 
substances labeled with radioactive carbon leads 
to the excretion in the urine of radioactive andros- 
terone and etiocholanolone.“"! Furthermore, the 
administration of large doses (300 mg. per day) of 
hydrocortisone, cortisone and corticosterone to 
patients who had undergone orchiectomy and 
bilateral adrenalectomy for metastatic carcinoma of 
the prostate did not raise the level of urinary bio- 
logically active androgens above that of a castrated 
male.“ Finally, it is of interest that Gassner et al.°°* 
have reported the isolation of a fraction that pos- 
sessed androgenic activity and gave the reaction for 
17-ketosteroids from the adrenal venous blood of 
cows that had been given ACTH. These findings 
make it seem improbable that hydrocortisone is the 
sole steroid secreted by the adrenal cortex as pro- 
posed by Conn et al.*° 

The 17-ketosteroid, dehydroisoandrosterone, has 
long been considered to be of adrenal origin. ‘This 
is based on its isolation from the urine of castrate 
men®** and from the urine of normal®*’ and castrate 
women,.*"! [t has been found in large amounts in the 
urine of patients with adrenal tumors.®” Further- 
more, it has not been demonstrated to be a metabo- 
lite of testosterone.*™ Recently, Landau et al.°™ 
and Wolfson and his associates’* have observed in- 
creases in the Pettenkoffer chromogen in the ketonic 
fraction of the urine of patients receiving ACTH. 
Under similar circumstances, has_ re- 
ported an increase in the color given by the Allen 
reaction.°® Although these reactions are given by 
dehydroisoandrosterone, doubts about their speci- 
ficity for dehydroisoandrosterone alone®*: °*? make 
it uncertain at present whether ACTH induces the 
adrenal cortex to secrete this steroid or its precursor. 

Estrogens: In 1939 Beall®*’ reported the isolation 
of estrone from ox adrenal glands. Excessive quan- 
tities of estrogens, as determined by bioassay, have 
been detected in the urine of certain patients with 
adrenal From the urine of 1 such 
subject, Mason and Kepler®” were able to isolate 
estrone. After ACTH administration, Nathanson 
et al.*” observed rises in urinary estrone, estradiol 
and estriol in 3 female patients but not in 2 male 
subjects studied. One of the female patients was 
subsequently found to have atrophic ovaries, and 
it was believed that the origin of the estrogens must 
have been the adrenal cortex. Paschkis,’™ using a 
bioassay method, noted rises in estrogen excretion 
in the urine of 2 male patients after ACTH stimula- 
tion. ‘These observations suggest that estrogens 
or estrogen precursors may be liberated by the 
adrenal cortex in response to ACTH. 

Progesterone: Progesterone was first 
from ox adrenal glands in 1938 by Beall and Reich- 
stein.*™ Its urinary excretory product, pregnandiol, 
has been found in increased amounts after the intra- 
muscular administration of desoxycorticosterone to 
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man.*" Dobriner et al.“' have noted an increased 
excretion of pregnanolone, a probable reduction prod- 
uct of progesterone, in the urine of patients after 
ACTH stimulation, but not after the administra- 
tion of cortisone. Recently, an increased excretion 
of pregnandiol-like substances has been observed 
in man after major surgical procedures and the 
administration of ACTH, but not cortisone.57* 
It seems probable from these observations that 
progesterone or a precursor of this compound is 
released by the adrenal cortex in response to ACTH. 

In summary, it appears that ACTH stimulates 
the synthesis, as well as the release, of steroids from 
the adrenal cortex. Hydrocortisone and _ corticos- 
terone are the major corticoids liberated. It seems, 
however, that electrolyte-regulating compounds 
more highly potent than these substances are re- 
leased in response to ACTH. In addition there is 
strong evidence that androgens or androgen pre- 
cursors other than hydrocortisone or corticosterone 
are produced by the adrenal cortex. Finally, there is 
evidence that estrogens and progesterone or pre- 
cursors of these compounds may be secreted by 
the adrenal gland after ACTH stimulation. 


The Organism 


Effects mediated by the adrenal cortex. In general, 
except in cases in which the adrenal cortex is un- 
able to respond or ACTH “resistance” has de- 


veloped, the biologic effects of ACTH are qualita- 
tively similar to those of cortisone and hydrocorti- 
sone. The actions of cortisone and hydrocorti- 
sone have been presented in some detail. Only the 
effects of ACTH that differ appreciably from those 
of the two corticoids are discussed. 

In short-term experiments {six to nine days) 
in man, Conn et al.57®and Perera and his associates” 
observed that cortisone had little or no effect on the 
level of serum cholesterol. With prolonged corti- 
sone administration, however, Adlersberg, Schaefer 
and Drachman®’* noted that the total serum choles- 
terol frequently increased, with a concomitant rise 
in cholesterol esters. In contrast, in short-term 
studies with ACTH there was a precipitous fall in 
total serum cholesterol on the third to the fifth day 
after the institution of therapy; this decrease was 
mainly at the expense of the ester fraction.°* In 
Addisonian patients no change in the concentra- 
tion of serum cholesterol followed ACTH adminis- 
tration. Conn et al.°7® postulated that the serum 
cholesterol, particularly the ester fraction, might 
serve as a precursor in the synthesis of adreno- 
cortical hormones after the adrenal cortex has been 
depleted of its reserve supply of cholesterol during 
stimulation by ACTH. With prolonged adminis- 
tration of ACTH, however, Adlersberg, Schaefer 
and Drachman*** observed a gradual rise in serum 
cholesterol concentration that was largely due to an 
increase in the concentration of cholesterol esters. 
Wolfson and his associates?”' suggested that the 
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elevation in serum cholesterol seen with both 
cortisone and ACTH therapy was in part a mani- 
festation of a depression of thyroid function. 

A major, but as yet unsolved, problem is the 
interpretation, in terms of the corticoids responsible, 
of the pronounced sodium and chloride retention 
that follows ACTH administration. Although the 
exact status of desoxycorticosterone as a natural 
mineralocorticoid is still uncertain, the recent isola- 
tion of a highly potent electrolyte-regulating com- 
pound from the adrenal venous blood of animals® 
suggests that ACTH might stimulate the adrenal 
cortex to release a specific salt-retaining substance 
in addition to the glucocorticoids. On the other 
hand, whereas it was originally thought that the 
secretion of cortisone and hydrocortisone alone from 
the adrenal cortex could not account for the degree 
of sodium and chloride retention observed after the 
administration of ACTH, recent studies* have shown 
that the intravenous infusion of cortisone or hydro- 
cortisone at a rate of 12 mg. per hour can result in 
the virtual extinction of sodium from the urine of 
human subjects. Thus, the salt retention that 
follows ACTH administration can conceivably be 
explained on the basis of an increased secretion of 
cortisone or hydrocortisone. Finally, it is possible 
that corticoids such as corticosterone (Compound 
B) and dehydrocorticosterone (Compound A), 
which are known to be more potent in electrolyte 
regulation than the 11,17-oxysteroids, contribute to 
a considerable degree to the over-all effect of sodium 
and chloride retention of ACTH. 

Changes in the anterior pituitary gland have 
been observed in patients receiving long-continued 
ACTH treatment. An increase in the number of 
basophils, with the development of Crooke’s hya- 
line cytoplasmic changes, and basophilic stippling 
of many of the chromophobe cells were observed by 
Golden et al.°7 in the anterior pituitary glands of 
2 patients. Similar findings were obtained by 
Laqueur.®*’ Landing and Feriozi®" described an 
increase in size and degranulation of the pituitary 
basophils of leukemic children who died while being 
treated with ACTH. After withdrawal of ACTH, 
clinical evidence of adrenal insufficiency, as indi- 
cated by weakness, fatigability, hypotension and 
collapse, may appear. These signs and symptoms 
may be accompanied by a relatively high eosino- 
phil count and a relatively low 17-ketosteroid and 
formaldehydogenic steroid excretion in the urine. 
It is probable that the increased corticoid secretion 
induced by exogenous ACTH depresses the output 
of ACTH by the pituitary gland in the same manner 
as administered cortisone. 

The effects of ACTH and cortisone on the integu- 
mentary system are virtually identical. ACTH is, 
of course, not effective when applied locally. ‘There 
does appear to be a difference between the two 
hormones in their effect on skin pigmentation. In 
studies of patients with Addison’s disease Mc- 
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Cracken and Hall,®™ using reflectance spectropho- 
tometry, observed that cortisone led to a decrease in 
skin pigmentation that was largely due to a dimin- 
ished melanin content. In patients with intact 
adrenal glands, on the other hand, the administra- 
tion of ACTH resulted in an increased melanin 
content of the skin; this may be correlated with the 
observation that darkening of the skin in) man 
frequently occurs during ACTH therapy. It has 
been suggested that contamination of ACTH by 
intermedin (melanophore-expanding hormone) is 
responsible for this phenomenon!'*! although an 
influence of intermedin on melanin in mammalian 
skin has yet to be clearly demonstrated. 

Whereas there appears to be little difference be- 
tween ACTH and cortisone in their effects on the 
electroencephalogram and psyche in man, Wood- 
bury'® has demonstrated a difference in their in- 
fluence on the electroshock seizure threshold (EST) 
in rats. Cortisone produced a marked and ACTH 
a slight increase in EST. 

Extra-adrenal actions. ‘Two types of extra-adrenal 
actions of ACTH have been described. One appears 
to involve the mediation of adrenal steroids in 
pregnancy. This action is considered to be an 
effect of ACTH on placental production of corti- 
costeroids. In this regard, Jailer’ has observed a 
normal eosinophil response to ACTH in 2 patients 
with Addison’s disease during pregnancy but not 
during the post-partum period. Since it is known 
that the steroid level in the urine of newborn in- 
fants is extremely low, it appears unlikely that the 
fetal adrenal gland is responsible for this change. 
It is of interest, in this connection, that cortisone 
and hydrocortisone have recently been isolated 
from human _ placental tissue.*” 

The second type of extra-adrenal action of 
ACTH envisages a biologic effect of ACTH not 
mediated by adrenocortical steroids. A number of 
studies in animals have been reported in which 
effects of ACTH preparations have been observed 
in the absence of the adrenal cortex.» It remains 
to be established whether the effects observed to 
date are the result of an extra-adrenal action of 
ACTH or of contaminating pituitary substances. 
To date, no action of ACTH not mediated by adreno- 
cortical steroids has been demonstrated in man. 


Mertasouic Fate or ACTH 


Information on the metabolism and excretion of 
ACTH is meager. Sayers and his co-workers**® 
have shown that ACTH disappears rapidly from 
the circulation after intravenous administration. 
When normal human subjects were given 50 to 
100 international units of the hormone in thirty 
minutes to an hour by the intravenous route it was 
found that the elevated plasma ACTH levels re- 
turned to normal within two hours of completion of 
the infusion. Greenspan, Li and Evans®*? reported 
more rapid disappearance of ACTH after intra- 
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venous injection into rats. The level of plasma 
ACTH fell in a logarithmic fashion, and the half 
life of the injected ACTH activity was found to be 
five and a half minutes. In addition, it was observed 
that the initial plasma concentration of the 
hormone immediately after injection was only 6 
per cent of the theoretically expected level. The 
disappearance of ACTH from the circulation may 
be due to one or more of the following factors: 
inactivation or catabolism, distribution and tissue 
fixation, or excretion. A rapid inactivation of 
ACTH in vitro has been reported by Pincus et al.°** 
When highly purified preparations were incubated 
with rat or human blood, 40 to 70 per cent of the 
corticotrophic activity was lost within an hour. 
vidence was obtained that suggested the presence 
of an inactivating system consisting of a_heat- 
labile and heat-stable substance. ‘There is little 
doubt that circulating ACTH is rapidly fixed by 
certain tissues. Sonenberg and his associates®*’ 
observed a rapid, but short-lived, deposition of 
radioactivity in the adrenal cortex of rats that 
had received intracardiac injections of I'*'-labeled 
preparations of ACTH. Radioautographs showed 
the radioactivity to be particularly concentrated in 
the inner layers of the cortical tissue. Richards and 
Sayers®”” studied the fate of intravenously injected 
ACTH in normal rats. Five minutes after injection 
40 per cent of the administered hormone was in the 
extracellular fluid, and 20 per cent was fixed in the 
kidneys. At fifteen minutes a negligible amount of 
ACTH was found in the extracellular fluid, whereas 
15 per cent remained in the kidneys. A small quan- 
tity of ACTH was detected in the adrenal glands, 
but none in the liver or urine. 
Toxiciry 

Effects of Stimulation of the Adrenal Cortex 

Prolonged administration of ACTH, with 
sultant intense adrenocortical hyperactivity, may 
eventually lead to the appearance of the same 
undesirable effects that are seen with long-con- 
tinued cortisone therapy (discussed in the previous 
section on cortisone). As with cortisone, these 
effects are of two types: those due to overdosage of 
the hormone that occur during its administration 
and consist of one or more of the manifestations of 
Cushing’s syndrome; and those that follow hor- 
mone withdrawal and reflect a state of adrenal 
insufficiency induced by pituitary inhibition. The 
appearance of the former effects is influenced to a 
considerable degree by the mode of administration 
of ACTH. When the hormone is given by intra- 
muscular injection a more sustained action is 
achieved than that which occurs when ACTH is 
administered in a daily eight-hour intravenous in- 
fusion. Consequently, when patients are treated 
by the latter method overdosage phenomena are 
usually less marked and less frequent. Although 
the overdosage effects of ACTH and cortisone are 
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qualitatively similar, certain quantitative differences 
exist. At a given level of therapeutic effectiveness 
edema from sodium and water retention and evi- 
dence of increased androgen secretion — acne and 
hirsutism — are often more prominent during treat- 
ment with ACTH than with cortisone. The former 
may well reflect the adrenocortical secretion of 
steroids more potent in electrolyte regulation than 
cortisone, and the latter the direct secretion of an- 
drogenic substances. 

Symptoms of adrenal insufficiency that may 
appear upon cessation of ACTH treatment may be 
mild or severe, depending on the duration of therapy, 
level of hormone dosage and rapidity of hormone 
withdrawal. [xtreme care should be exercised in 
withdrawal of the hormone, particularly after a 
prolonged period of therapy. ACTH dosage should 
be tapered slowly with a gradual increase in the 
interval between doses until normal levels of endog- 
adrenocortical secretion are restored and 
maintained. In general, the duration of relative 
adrenal insufficiency after the termination of a 
long period of ACTH therapy is less prolonged than 
that which follows long-continued treatment with 
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cortisone. 
Effects of the ACTH Preparation Itself 

There is a possibility that large doses of ACTH 
over long periods will in some way injure or exhaust 
the human adrenal cortex through “overstimula- 
tion.”’ The observations of Ingle,®*! who found 
hemorrhages in the adrenal cortexes of rats after 
intensive ACTH stimulation, were partly respon- 
sible for such fears, which, fortunately, have not 
been realized. Even maximal adrenocortical stimu- 
lation by the continuous intravenous infusion of 
ACTH over periods as long as ten days has given 
no evidence of permanent alterations in adrenal 
function in man. 

earlier ACTH preparations frequently contained 
sufficient quantities of posterior pituitary hormones 
to cause overt pressor and antidiuretic effects. 
With improved methods of purification these sub- 
stances have largely been eliminated from the 
commercial preparations of ACTH now availabie. 

Sensitivity reactions to ACTH itself or to some 
factor in the preparation have occasionally been 
reported. ‘These reactions have been of two main 
types. The immediate reaction has appeared within 
a few minutes of intramuscular injection or the 
initiation of an intravenous infusion of the hormone. 
Its manifestations have been itching and urticaria, 
occasionally wheezing and angioneurotic edema, 
and very rarely anaphylactic shock.” The 
delayed reaction begins several hours after the 
institution of ACTH therapy, by either the intra- 
muscular or the intravenous route, and consists 
of fever and malaise.‘ These reactions have be- 
come rare now that the purity of the commercial 
ACTH preparations has been improved. It should 
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be emphasized, however, that patients who have 
undergone bilateral adrenalectomy or who have 
Addison’s disease or panhypopituitarism are much 
more likely to react adversely to ACTH prepara- 
tions. This is particularly true if the hormone is 
being given by intravenous infusion.** It appears 
that a responsive adrenal cortex will protect the 
patient to a considerable degree against a sensi- 
tivity reaction. Consequently, in patients with 
adrenal insufficiency caution should be exercised 
when intravenous infusions of ACTH are given. 
During the course of several thousand intravenous 
infusions of ACTH we have encountered only 6 
potentially serious untoward reactions. Delayed, 
febrile reactions have occurred in 2 patients with 
Addison’s disease. Urticaria and pruritus have 
occurred almost immediately after the start of 
intravenous infusions of ACTH in 3 patients with 
Addison’s disease and in | patient after the ter- 
mination of a prolonged course of cortisone therapy. 
All the patients involved had received ACTH on 
previous occasions. It should be noted that in 3 
of these patients repeated intravenous infusions of 
a highly purified, potent preparation of ACTH were 
administered without any reactions. It therefore 
appears probable that reactions of this type are 
_produced by inert protein rather than by ACTH 
itself, 
PREPARATIONS AND Routes or ADMINISTRATION 

As a consequence of the extensive research de- 
voted to the isolation of ACTH remarkably potent 
and highly purified preparations of the hormone are 
now available. It should be emphasized that both 
the purification and large-scale production of ACTH 
have been greatly facilitated by the adrenal ascorbic 
acid depletion method of ACTH bioassay developed 
by Sayers and his associates‘ in 1948. This pro- 
cedure has served as the basis of standardization of 
both the international and U.S.P. ACTH standards. 

The majority of commercial preparations of 
ACTH are derived from either hog or sheep pitui- 
tary glands. Potent preparations have also been 
obtained from beef pituitary glands, and it is of 
interest to note the successful use of whale pituitary 
glands as a source of corticotrophin in Norway.°% 
At present most preparations are remarkably free 
of contaminating pituitary hormones — luteotro- 
phin, thyrotrophin and posterior pituitary factors. 

Two types of ACTH preparations are now avail- 
able for therapeutic use: a standard, short-acting 
preparation, available either as a lyophilized powder 
or as a stable solution in water containing | per cent 
phenol, for subcutaneous, intramuscular or intra- 
venous use; and a long-acting preparation of lyo- 
philized ACTH incorporated in a gelatin menstruum 
for subcutaneous or intramuscular injection. 


Short-Acting Preparations 
Powdered preparations are dissolved in physiologic 
saline solution or distilled water immediately before 
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injection. Since the metabolic effects of a single 
injection of these preparations are comparatively 
brief, administration must be repeated at intervals of 
six to eight hours to achieve continuing adreno- 
cortical stimulation. ‘The produced 
by the intramuscular injection of a single dose of 
25 U.S.P. units of a lyophilized preparation of ACTH 
is maximal four to six hours after injection. The 
eosinophil level usually returns to normal after 
eight to twelve hours. 

Since the intensity of adrenocortical response 
elicited in different persons may vary significantly, 
no fixed dosage schedules can be prescribed. In 
general, an effective therapeutic response can ordi- 
narily be produced at a total daily dosage level of 
40 to 80 units, administered in divided 
intervals of six or eight hours. 
ever, much higher dosages (such as 200 units daily) 
may be required during the initial period of therapy. 
At continuing dosage levels of 100 units per day or 
above, undesirable physiologic or metabolic effects 
frequently appear. Once a clinical 
remission has been obtained, the total daily dosage 
of ACTH should be reduced to the minimal level 
consistent with the maintenance of a satisfactory 
therapeutic response, lor example, individual doses 
may be reduced by 5 units daily, at intervals of 
three to five days, until a satisfactory maintenance 
schedule is established. Subsequently, the interval 
between doses may be lengthened, but unfortunately 
the majority of patients continue to require two 
or three doses of regular ACTH a day to achieve an 
effective maintenance level of adrenocortical stimu- 
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lation. 

In the past a number of patients treated with 
ACTH have exhibited increasing unresponsiveness 
to the hormone administered by intramuscular 
injection. This phenomenon has termed 
“ACTH -resistance’®*® and appears to be the result 
of intramuscular inactivation or destruction of the 
hormone since administration of the same prepara- 
tion by intravenous infusion to these patients pro- 
duced a normal adrenocortical response. However, 
certain highly purified preparations of ACTH, 
such as that described by Astwood,°"" have proved 
far less susceptible to inactivation. Consequently, 
the dosage of these preparations required to produce 
a given level of metabolic and therapeutic activity 
is approximately a third of that of some widely used 
types of ACTH prepared by older methods. Despite 
this significant differential of effectiveness after 
intramuscular administration, both types of prepara- 
are equally active when infused intrave- 
nously. Furthermore, since both types are assayed 
by the Sayers test, which employs the intravenous 
route of ACTH apparent 
that a wide discrepancy between the labeled po- 
the clinical effectiveness of the two 
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sized, therefore, that the labeled potency of hor- 
monal preparations will be valid, in general, only 
when the route of administration employed in assay- 
ing a preparation corresponds to the route by which 
the hormone is given therapeutically.°"* Fortu- 
nately, at present the most extensively used prepara- 
tions of ACTH are so carefully prepared as to be 
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Kicure 26. Dose-Response Curve of 17-Ketosteroid Excretion 
to Increasing Amounts of ACTH Administered Intravenously 
to a Normal Subject over a Period of Eight Hours. 


almost equally potent by both the intramuscular 
and intravenous routes, and the problem of ACTH 
resistance is of far less significance than formerly. 

The intravenous route in man was first employed 
by Sayers et al.,°°° who demonstrated most of the 
known physiologic effects of ACTH in 2 normal 
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DURATION OF THE USTONS 
Figure 27. Time-Response Curve of 17-Ketosteroid Excretion 
to ACTH Infused Intravenously at a Constant Dosage of 20 
Units. 
The rises in 17-ketosteroid excretion are expressed as mg. per 
twenty-four hours except for the forty-eight-hour infusion, 
which is mg. per forty-eight hours. 


subjects after intravenous infusion during a thirty- 
minute period of comparatively large.doses of the 
hormone. Gordon®*? subsequently demonstrated 
the therapeutic effectiveness of intravenously in- 
fused ACTH in man using continuous infusions 
extending over several hours or days. Subsequent 
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studies*™: have established the intravenous 
administration of ACTH as a highly effective and 
economical method of producing adrenocortical 
activation. An eight-hour infusion of 20 to 25 
U.S.P. units has been found to have metabolic and 
therapeutic effects comparable to those achieved by 
the daily intramuscular injection of from 100 to 
150 units of lyophilized ACTH (35 to 50 units 
of the highly purified preparations). 

Detailed investigations of the intravenous route 
have delineated the pharmacologic parameters of 
this method of hormone administration and clari- 
fied the physiologic and quantitative aspects of 
adrenocortical activation.**® By means of changes 
in the number of circulating eosinophils and the 
rise in urinary 17-ketosteroid excretion as indexes 
of the degree of adrenocortical stimulation obtained, 
it was demonstrated that the intensity of response 
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Figure 28, dA Comparison of the Results of Administration 
of Various ACTH Preparations toa Normal Thirty-Two-Ycear- 
Old Man. 


produced increased with the amount of ACTH 
infused up to a critical dosage, over and above which 
little or no additional response was elicited (Fig. 26). 
In subjects with normal adrenocortical function, 
this critical dosage level was approximately 20 units 
of ACTH infused over an eight-hour period. With a 
constant dose of 20 units, it was demonstrated that 
an extension of the period of infusion from thirty 
seconds to forty-eight hours resulted in a linear 
increase in the intensity of adrenocortical activation 
(Fig. 27). It is therefore clear that there is a maxi- 
mal quantity of ACTH that during a given period 
of time can be effective in stimulating the adrenal 
cortex and that the total output of adrenocortical 
steroids initiated by a standard dose of ACTH 
varies directly with the duration of the intravenous 
infusion. 


Long-Acting Preparations 


To increase the duration of adrenocortical stimula- 
tion, the hormone has been incorporated in a gelatin 
menstruum. Long-acting preparations of ACTH 
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may be administered subcutaneously or intramus- 
cularly. The ACTH-gel preparations available con- 
sist of highly purified hormone prepared by modi- 
fications of the oxycellulose column method of Ast- 
wood.*®"” To date, we have encountered no cases 
of resistance to these preparations. 

Since the intensity of adrenocortical stimulation 
induced by ACTH has been shown to be a direct 
function of the duration of continued stimulation of 
the gland, it was anticipated that the gel prepara- 
tions would result in enhanced therapeutic effective- 
ness. That the physiologic and therapeutic effects 
of a single injection of ACTH in gelatin consider- 
ably exceed those resulting from a single injection 
of an equivalent dose of the lyophilized material is 
demonstrated in Figure 28. The blood eosinophil 
and urinary 17-hydroxycorticoid responses produced 
by the injection of 40 U. S. P. units of the same 
lyophilized preparation of ACTH, in 1 case ad- 
ministered in saline solution and in another dis- 
solved in a 16 per cent gelatin vehicle, are shown. 
Because of their enhanced adrenocorticotrophic 
activity, owing to the use of highly purified ACTH 
as well as to the prolonged period of action, presently 
available ACTH gels have arbitrarily been  re- 
standardized in terms of “clinical”? or commercial 
units rather than U.S. P. units. Thus, to elicit a 
therapeutic effect equivalent to that produced by 
the intermittent intramuscular injection of 40 
U.S. P. units per day of older lyophilized prepara- 
tions of ACTH, a total daily dosage of approxi- 
mately 14 U.S. P. units of the highly purified ACTH 
in gelatin is ordinarily required. The latter prepara- 
tion, however, is actually labeled 40 commercial 
units or as “clinically equivalent to 40 U.S. P. 
units.” The gel preparations are therefore labeled 
in terms of the clinical effect obtained rather than 
in terms of the actual number of U.S. P. units of 
ACTH contained in the vial. Indeed, the difference 
in the actual quantity of purified ACTH present 
can be easily demonstrated by comparing the in- 
tensity of adrenocortical stimulation produced by 
the intramuscular injection of 40 U.S. P. units of 
purified ACTH in gelatin and 40 clinical units of 
an identical preparation; the intensity of adrenal 
activation elicited by the preparation calibrated 
on the basis of the U.S. P. standard is at 
twice as great as that calibrated in terms of clinical 
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equivalents. In summary, highly purified prepara- 
tions of ACTH injected extravascularly in a gelatin 
menstruum exert a metabolic and therapeutic effect 
approximately three times as great as that of an 
equivalent quantity of the older, less pure, lyophil- 
ized preparations of the hormone injected intra- 
muscularly in divided doses. 

The intramuscular or subcutaneous injection of 
approximately 40 clinical or commercial units of 
ACTH gel elicits an adrenocortical activation ap- 


ADRENOCORTICAL STEROIDS AND ACTH IN MAN 


THORN ET AL. 599 


proximately equal to that produced by the intra- 
venous infusion of 20 U.S. P. units of lyophilized 
ACTH over an eight-hour period (Fig. 28). The 
administration of 80 to 120 clinical units in gelatin, 
results in approximately the same degree of adreno- 
cortical stimulation produced by the continuous 
twenty-four-hour infusion of 20 to 40 U.S. P. 
units of lyophilized ACTH. The maximal effect 
of a single dose of ACTH gel, 20 to 40 units, occurs 
from fifteen to eighteen hours after injection. The 
total duration of effect, however, extends into the 
succeeding twenty-four-hour period. It is there- 
fore apparent that the administration of these 
amounts of ACTH gel in a single daily injection 
has a continuous effect on the adrenal cortex. For this 
reason overdosage effects are far more likely to occur 
during a prolonged course of ACTH gel administra- 
tion than during the daily eight-hour administration 
of intravenous infusions. Similarly, the margin be- 
tween an optimal dose of the gel and a dose capable of 
producing a significant degree of undesirable side 
effects may be quite narrow, and dosage must 
therefore be precisely adjusted. 

It is apparent that the presently available prepara- 
tions of ACTH in gelatin provide a highly effective 
means of producing intensive adrenocortical activa- 
tion. Because of their convenience, it seems quite 
evident that these preparations should prove highly 
effective in the initiation of hormone therapy and 
particularly efficient in prolonged courses of main- 
tenance treatment. In the latter connection, it is of 
interest that patients with chronic inflammatory 
diseases susceptible to the effects of steroid and 
ACTH treatment who are successfully maintained 
on comparatively large doses of cortisone or hydro- 
cortisone may often be successfully maintained on 
comparatively small quantities (for example, 10 
to 20 U.S. P. units) of ACTH in gelatin injected 
once daily and in some cases once every two days. 
In addition, the single daily injection of 40 to 80 
U.S. P. units of the gel preparations for two days 
constitutes an excellent test for the integrity of 
adrenocortical function as measured by changes in 
circulating eosinophils and a rise in the urinary 
output of adrenocortical steroids. 

(To be concluded) 
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MEDICAL INTELLIGENCE 


INTERNAL DRAINAGE OF PSEUDOCYST OF 
PANCREAS 


Autan J. Ryan, M.D.,* ann 


Tuomas P. Murpock, M.D.+ 


MERIDEN, CONNECTICUT 
INCE the first report of a successful anastomosis 
of a pseudocyst of the pancreas to the jejunum 
by Hahn! in 1927, this procedure has apparently 
become the treatment of choice for many surgeons. 
Only Meyer,’? both of whose patients died of in- 
fection after operation, and Zieman® (1949) express 
discouragement. 

The first successful applications of the Roux-Y 
principle to the operation of cystjejunostomy were 
reported almost simultaneously in 1948 by Gurwitz 
and Hurwitz,‘ Migliaccio and Laurelli® and Gries- 
mann.® Since then, according to Moore and Schu- 
macher,’ there have been 9 additional cases in which 
the Roux-Y limb was successfully used, making a 
total of 12. Some have employed antecolic and 
others retrocolic anastomosis. 

This report presents an additional successful case 
in an elderly patient with a thirty-three month 
follow-up period and good result. An unusual fea- 
ture of this case was the fact that the anastomosis 
was performed anterior to the stomach rather than 
below it. 


Case Report 

A 70-year-old woman was admitted to the hospital on 
August 7, 1949, because of upper abdominal distress of 24 
hours’ duration. She had suffered from recurrent attacks of 
this nature, with radiation through to the back, for 10 years 
The attacks were precipitated by rich food and were accom 
panied by nausea and vomiting. A gastrointestinal series 4 
years before admission had demonstrated a smal! pancreatic 
cyst. She had had mild diabetes for some time. 
Physical examination showed an elderly woman who ap 
peared acutely ill. ‘The scleras were icteric. The abdomen 
was distended, with hyperactive peristalsis. There was tender- 
ness in the region of the pancreas, where a rounded, hard 
mass about 15 cm. in diameter could be palpated. 

The temperature was 99.6°F. by rectum, and the pulse 
90. The blood pressure was 142/70, 
Examination of the urine was negative. No bile was present, 
and the urobilinogen level was 0.32 mg. per 100 cc. The hemo- 
globin was 13 gm. per 100 cc., and the white-cell count was 
12,000, with 8&8 per cent neutrophils. The blood sugar was 
145 mg., the nonprotein nitrogen 28 mg., the serum albumin 
4.23 gm., and the globulin 1.76 gm. per 100 cc. ‘The icteric 
index was 19, and the serum amylase 273 mg., and the alka- 
line phosphatase 2.2 mg. per 100 cc.; the cephalin floccula- 
tion was +++. A stool did not show occult blood. 

*Chief, Surgical Service, Meriden 
{Formerly, chief, Medical Service, Meriden Hospital. 
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‘The patient was treated with sedation for pain, restricted 
oral intake, intravenous infusion of fluids and antibiotics. 
She responded well to this management, but there was no 
decrease in the size of the mass. ‘The icteric index fel! to 6.4, 
and the amylase to 149 mg. per 100 cc., and the cephalin 
flocculation became negative. The white-ce!l count remained 
elevated (maximum of 15,000) with a high percentage of 
neutrophils (up to 91 per cent), A gastrointestinal series 
demonstrated a large mass consistent in location and appear- 
ance with a pancreatic cyst (Fig. 1). 

Operation was performed on August 22. There was a large, 
firm, rounded, smooth mass in the region of the stomach, 
which was pushed downward and forward. It measured about 
16 cm. in greatest diameter and was thick walled. The gall 
bladder showed some thickening in the serosa but was not 
distended, emptied well and apparently contained no stones. 
The liver had a normal appearance and was not enlarged. 
The gastrocolic omentum was opened in an attempt to expose 
a sufficient area of pancreatic cyst for anastomosis below and 


Film of the Stomach Taken in the Right Lateral 
Position, Showing Anterior Displacement by the Pancreatic 
Cyst. 


Ficure 1. 


behind the stomach. This was impossible because of the 
massive edema and dense adhesions present. The omentum 
was then closed, and the anastomosis made to the cyst an 
teriorly to the stomach. It was accomplished by transection 
of the jejunum about 15 cm. below the ligament of Treitz. 
The distal end was then anastomosed through the mesocolon 
and across the lower third of the stomach to the cyst, with 2 
layers of nylon sutures. Before the anastomosis was com- 
pleted, the cyst was opened, and its contents, which com 
prised about 1200 cc. of cloudy fluid, were evacuated. The 
continuity of the intestinal tract was then restored by anasto- 
mosis of the proximal section of the jejunum to the distal 
portion, end to side below the mesocolon. 

Analysis of the fluid obtained from the cyst showed it to 
contain 656 mg. of reducing substance. A lipase determina 
tion yielded an amount sufficient to neutralize 1.07 cc. of 
twentieth-normal sodium hydroxide. A culture grew out 


Escherichia cali. 
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Gastric suction by Levine tube was continued for 60 hours 
after operation. The patient was out of bed on the 2d day. 
She was gradually put on a low-fat, high-protein, high-car- 
bohydrate diet and yiven pancreatic substance after each 
meal. X-ray examination of the upper gastrointestinal tract 
before discharge revealed good function of the enterostomy 
and no barium entering the cyst (Fig. 2). Since the blood 
sugar did not go below 200 mg. per 100 cc., it was decided to 
maintain the patient on insulin. 

After discharge from the hospital, she was carried on the 
same diet, supplemented by cod-liver oil, liver extract by 
mouth, thiamine and pancreatic substance. Painless jaundice 
was noted on September 30. The liver edge could not be 
palpated. Anorexia was present but no vomiting. The pa- 
tient was kept on bed rest at home. On October 17, the 
30-minute serum bilirubin was 34 mg., the icteric index 163 
units, the alkaline phosphatase 6.1 units, the total protein 
6.46 gm., the albumin 3.0 gm. and the globulin 3.46 gm. per 
100 cc.; cephalin flocculation was ++++. On October 


Figure 2. Film Taken after Operation. 
There is no longer pressure on the stomach from the pancreatic 
cyst. 


19 the icteric index was 125 units, the total cholesterol 189 
mg. per 100 ce., with 21 per cent esters, and the urinary 
urobilinogen 0.468 mg. per 100 cc., the bile test being strongly 
positive. 

The patient was given a protein supplement to her diet and 
continued on the same regimen. By January 4, 1950, the 
jaundice had cleared entirely, and she was feeling very well. 
On February 6 her weight was 110 pounds. At that time she 
was receiving 25 units of protamine insulin daily. By April 
16 her weight had increased to 116 pounds, and on May I1 
she weighed 121 pounds. The liver was now enlarged to pal 
pation. The blood sugar was 340 mg., serum amylase 100 mg 
(control 106 mg.), 30-minute serum bilirubin 0.5 mg., alka 
line phosphatase 7.2 Bodansky units, total protein 6.47 gm., 
albumin 4.20 ym., globulin 2.27 gm., and total cholesterol 
189 mg. per 100 cc., with 67 per cent esters, and the cephalin 
flocculation was ++. Protamine insulin was increased to 
35 units daily. 

On June 15, the liver edge had again receded, and the dia- 
betes was wel! controlled on 35 units of protamine insulin a 
day. On January 30, 1951, the patient weighed 142 pounds, 
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the blood sugar was 154 mg. per 100 cc., and examination of 
the urine was negative for sugar. On January 15, 1952, the 
patient complained of occasional stight back pain. The liver 
was not palpable. There was no epigastric mass or tenderness. 
Her weight was 140 pounds, and the blood sugar was 150 mg. 
per 100 cc. The diabetes was controlled with 25 units of 
NPH insulin daily. 
Discussion 

A review of the reported cases of cystjejunostomy 
indicates a higher percentage of good results than 
for any other procedure employed in the treatment 
of pancreatic cyst except complete excision. In the 
12 previous cases, as well as the case reported above, 
in which the Roux-Y principle was employed in 
anastomosis of the cyst to the jejunum, there was 
no operative mortality. Since complete excision 
is seldom practicable and is accompanied by a con- 
siderable mortality, it seems that in the manage- 
ment of moderate or large cysts, this operation 
should yield to cystjejunostomy utilizing the Roux-Y 
principle of anastomosis as the treatment of choice. 

The poor results after marsupialization of pseu- 
docysts and the high rate of recurrence are familiar 
to all abdominal surgeons. [xcoriation of the skin, 
persistent drainage and pain may make the patient 
a chronic invalid and a social outcast. It is now 
possible to rehabilitate some of the unfortunate 
victims of this procedure by implantation of the 
fistulous tracts into the upper jejunum. The good 
results obtained by this procedure, which allows 
little or no regurgitation of bowel contents into the 
cyst because of the size of the tract, indicate that 
the prevention of back flow is important and pro- 
vide further confirmation of the value of the Roux-Y 
principle, which permits the cyst to be anastomosed 
directly to the bowel. 


SUMMARY AND CONCLUSION 


A thirteenth successful case of cystjejunostomy, 
utilizing the Roux-Y principle of anastomosis in the 
treatment of a large pancreatic cyst, “is reported. 
The anastomosis was made anterior to the stomach. 
The patient, who was seventy years old at the time 
of operation, had a good result almost three years 
after operation. 

This method must now be considered the treat- 
ment of choice for moderate and large nonmalignant 
pancreatic cysts because of the uniformly good re- 
sults obtained and the absence of operative mor- 
tality. 
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DOCTORS AFIELD 
William Carlos Williams 


R. A. Norton 
RAY BROOK, NEW YORK 


BUSY pediatrician in Rutherford, New Jersey, 

William Carlos Williams has become during 
the past forty years one of the foremost American 
writers. He is noted for his fresh, unconventional 
poems, plays, novels and short stories. 

Williams became interested in writing and the 
arts at about the same time that he chose medicine 
as a profession. He decided that his artistic interest 
need not prevent his studying to be a doctor, and 
he went ahead with both. His first poem was written 
over fifty years ago, “born like a bolt out of the 
blue,” he says. “From that moment I was a poet.””! 

He graduated from the University of Pennsyl- 
vania School of Medicine in 1906, interning at the 
old French Hospital in New York City and then 


at the Nursery and Child’s Hospital. During his 
training he continued to write, his first book, 
Poems, being published in 1909. He then went to 
Leipzig for a year of postgraduate study. 

Returning to this country, Williams settled down 
to practice and write in Rutherford. He married 
and bought the house where he has lived ever since. 
On two more European trips he formed and main- 
tained friendships among literary and artistic figures, 
including Robert McAlmon, Ezra Pound, James 
Joyce, Gertrude Stein and Ernest Hemingway. 
By communicating with poets and artists through 
the years, he has remained constantly in touch with 
contemporary art, 

Much of his early work was published in the 
“little” literary magazines, to which he acknowl- 
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edges a great debt.?. He followed six collections of 
poems with a novel, and then wrote /n the American 
Grain (1925). This comprised a series of episodes 
in American history with “ingenious imbedding of 
authentic source materials.”* More novels and 
poems came out, joined now by plays. Eventually, 
over thirty of his books were published, including a 
trilogy of novels, and his poems are widely an- 
thologized. 

Williams only gradually became recognized by 
a devoted if small following among the most 
brilliant young literary men in the country.’’4 
He received an award from Poetry magazine in 
1924 and from 7T'he Dial in 1926. As time went on, 
the literary world awoke to pay tribute to Dr. 
Williams. During World War II he was invited to 
lecture at colleges and universities on the East 
Coast. The list grew, and he traveled with his 
wife to Puerto Rico and, in 1950, to schools in the 
West. He received honorary degrees from Rutgers, 
the University of Buffalo, Bard College and the 
University of Pennsylvania. In January, 1953, he 
and Archibald MacLeish were awarded the Bol- 
lingen Poetry Prize by the Yale University Library. 
Dr. Williams will be seventy this year, and until 
very recently his health permitted him to practice 
and write actively. 

Practically all his writing stands out as percep- 
tive, arresting and honest. He is concerned with 
subjects as varied as childbirth, death, moral and 
social issues, and the exquisite beauty of a flower. 
The poem “Tract”? cuts away the false decora- 
tion attending a funeral procession and replaces it 
with simpler and deeper emotion. ‘The doctor at- 
tending an immigrant family in the story “A Face 
of Stone” comes gradually to realize how grim a 
background they had and how it led to their ap- 
parently insolent manners. His prose is direct, 
powerful, unadorned and witty in its understate- 
ment. Yet “it is in poetry that Williams’ achieve- 
ment promises to be most enduring.’”® 

Williams has made many contributions to poetry. 
He recognizes the importance of the visual structure 
of a poem, as well as the placing of his words ana 
punctuation on the page to achieve a striking result. 
A poet, he believes, works with both the meaning 
and the sound of words, building his line of syl- 
lables so that it becomes a unit of sound-meaning 
relations. line comes from the breath,” he 
says, “from the breathing of the man who writes.’”7 

Perhaps most important is his insistence on the 
“new” and the “local” events as subject material 
for the poet. This brings critics to exclaim at his 
originality. 

Williams made the following remarks to a group 
of Dartmouth students*: 


believe all art begins in the local and must 
begin there since only then will the senses find their ma 
terial. Our own language is the beginning of that which 
makes and will continue to make an American poetry 


distinctive — 
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As a consequence in some of my work all I have to do is 
to transcribe the language when hot and feelingly spoken. 
For when it is charged with emotion it has a tendency to 
be rhythmic, lowdown, inherent in the place where it is 
being used. 

He is a consciously American writer, his aware- 
ness being partly attributable to the European ex- 
periences.® 

It has puzzled many people that Williams was 
able to carry on two tremendous jobs, either of 
them more than adequate to keep most men per- 
manently out of mischief. ‘When they ask me, as 
of late they so frequently do, how I have for so many 
years continued an equal interest in medicine and 
the poem, I reply that they amount for me to nearly 
the same thing.” He explains further: “I found by 
practice, by trial and error, that to treat a man as 
something to which surgery, drugs and hoodoo 
applied was an indifferent matter; to treat him as 
material for a work of art made him somehow come 
alive for me.’!® He found also that intense applica- 
tion to his practice actually rested him. For much 
of his writing he kept a typewriter in his office: 
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CASE 39141 


PRESENTATION OF CASE 

A seventy-year-old Negro laborer was admitted 
to the hospital because of jaundice and hepato- 
megaly. 

The patient was in good health until three and a 
half weeks before admission, when he began to have 
intermittent right-upper-quadrant pains unrelated 
to meals. At about the same time he noticed that 
his urine became dark. There was no dysuria. ‘Two 
weeks before admission, when a fever developed, 
he consulted his physician, who found icterus, 
hepatomegaly, fever and “high blood pressure.” 
The temperature dropped after treatment with 
penicillin. The patient noticed that his stools became 
gray. There had been no history of food intolerances, 
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I worked at top speed. If a patient came in at the door 
while I was in the middle of a sentence, bang would go the 
machine I was a doctor... .Finally, after eleven at night, 
when the last patient had been put to bed, | could always 
find time to bang out ten or twelve pages." 

How does it feel to look back on forty years of 
practice and writing? Williams himself simply says 
that there is a great deal more to be written. Poetry 
and medicine have greatly benefited from his de- 
voted service, and both may take pride in his 
achievements at this end of a long and colorful 
career. 
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change in bowel habit or melena. At the time he 
consulted his physician, the patient, on two occa- 
sions, vomited clear fluid, but he had not done so 
before or since. He 
had had a good dietary intake, but had taken a 
He had no chills, 


There was no hematemesis. 


pint of wine a day for years. 
backache, fatigue, weakness, pedal edema, epis- 
taxis Or recent injections. He denied bruising easily. 
For the past two weeks he had noticed that his 
abdomen protuberant. 

Physical examination revealed a heavily jaun- 
diced, dehydrated man in no acute distress. ‘The 
scleras were icteric; the eyes were prominent and 
showed lid lag. The fundi demonstrates tortuous 
constricted arterioles, with The 
throat was injected and coated with exudate; the 
teeth were carious. Chest expansion was limited by 
high leaves of the diaphragm; there were dullness 
and decreased tactile fremitus at both bases, with 
diminished breath sounds and medium moist crack- 
ling rales. The heart was enlarged, with the point 
of maximum impulse 11.5 cm. to the left of the 
midsternal line. The was 
greater than the pulmonic; no murmurs were heard. 
The abdomen was tense, with shifting dullness. 
The liver edge was palpable 5 cm. below the right 
costal margin in the midclavicular line. It was 
smooth and slightly tender. The spleen was not 
palpable; there were no masses, venous distention 
or vascular spiders. ‘The remainder of the examina- 


some exudates. 


aortic second sound 


tion was negative. 

The temperature was 99.6°F., 
the respirations 26. 
systolic, 80 diastolic. 


120, and 
160 
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The ble rd pressure 


Was 


~ 
1 bins 
Piss 


O06 


The urine was brown, had a specific gravity of 
1.020 and gave a +++ +4 test for bile and negative 
tests for albumin and sugar; the sediment contained 
2 to 5 white cells and granular casts per high-power 
field. Examination of the blood showed a hemoglobin 
of 10 gm. per 100 cc. and a white-cell count of 15,000, 
with 90 per cent neutrophils, 8 per cent lymphocytes 
and 2 per cent monocytes. The sedimentation rate 
was 65 mm. per hour, and the hematocrit 24 per 
cent. The serum sodium was 130 milliequiv., the 
potassium 4.9 milliequiv., the carbon dioxide 25 
milliequiv., and the chloride 98 milliequiv. per liter; 


Figure Ll. 


the nonprotein nitrogen was 34 mg., the total pro- 
tein 5.6 gm., the albumin 2.6 gm., the globulin 3.0 
gm., the serum bilirubin 11.2 mg. direct and !4.1 
mg. total, and the alkaline phosphatase 16.9 units 
per 100 cc. The prothrombin time was 26 seconds 
(24 per cent of normal). ‘The cephalin flocculation 
was ++ in twenty-four and forty-eight hours. A 


culture of the urine showed no growth. A _ stool 
specimen was gray and guaiac negative. A blood 
Hinton test was negative. An _ electrocardiogram 
disclosed a rate of 120 per minute, a PR interval of 
0.08 to 0.10 second, a QRS interval of 0.12 second, 
one auricular premature beat, normal voltage, left- 
axis deviation and notching of the P waves and low 
'T waves in Leads AVL and V5. Roentgenograms of 
the chest revealed prominence of the heart in the 
region of the left ventricle. ‘The right side of the 
diaphragm was considerably elevated, and there 
was a suggestion of atelectasis of the right lower 
lobe (Fig. 1 and 2). On a plain film of the abdomen 
the liver margin was not clearly seen. ‘There were 
gas-distended loops of small bowel in the middle and 
left sides of the abdomen. A small amount of gas 
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also appeared to be present in the cecum, probably 
in the splenic flexure. The right-psoas-muscle 
shadow was not clearly seen. 

By the third hospital day, the patient complained 
of more abdominal pain, and began to vomit. The 
abdomen was more distended and on examination 
was tender and tympanitic, with moderate spasm 
everywhere. Peristalsis was absent. The tempera- 
ture was 101°F., the pulse 110, and the respirations 
40. The nonprotein nitrogen had risen to 75 mg. 
per 100 cc. 

On the following day his condition was about the 
same. Fluid intake was 4500 cc., with an output of 
1000 cc. The nonprotein nitrogen was 90 mg. per 
100 ce. ‘Twenty-four hours later the white-cell 
count was 29,500, and despite the passage of a 
Miller-Abbott tube the abdomen was still some- 


Figure 2. 


what distended. Sigmoidoscopic examination was 
negative. Therapy consisted of transfusions, intra- 
venous fluids, Hykinone, penicillin and streptomycin. 

On the seventh hospital day the patient had 
crampy abdominal pain; there were few bowel 
sounds, but the abdomen, which had been tense, 
felt softer. The abdomen continued to be distended, 
quiet and tender. The tenderness was most marked 
in the lower quadrants. The leukocyte count rose 
to 32,000, and the temperature remained at about 
100°F. On the ninth hospital day, after having 
vomited brown gastric contents, the patient died. 


DirFERENTIAL DIAGNosis 


Dr. Craupe Wetcu*: | might say first that 
| am confused about the diagnosis. ‘There certainly 
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appear to be enough data in the history for me to 
make a diagnosis; yet, when one tries to select a 
diagnosis, there are just enough atypical features 
for each condition to make the final choice some- 
what difficult. 

I shall review the history to pick out the salient 
features and see how they fit best. From the outset, 
we might suspect that the history would be some- 
what meager and perhaps somewhat inaccurate; 
these elderly men are prone to forget what happened 
in the past. His age is of interest because we think 
of the possibility of cancer rather than diseases that 
commonly involve the liver in youth. The jaundice 
and hepatomegaly point directly to the liver. If 
I can believe the history, he was in good health 
until three and a half weeks before admission. This 
short history is not what one would expect with 
long-standing cirrhosis, for example. Then he 
began to have intermittent right-upper-quadrant 
pain, which is suggestive of some obstruction to the 
common duct, such as a stone. But, as all of us 
know, right-upper-quadrant pain may be present 
in any type of liver disease and may be of practically 
the same character whether it is caused by stone, 
cirrhosis or metastatic cancer. The symptoms of 
obstruction of the common duct then appeared, 
with dark urine and later gray stools. After he had 
the pain and after he had the jaundice, the fever 
developed. ‘There was some vomiting and many 
negative findings, which are of interest in ruling out 
previous liver disease. Then, when the patient came 
into the hospital, the most important factors were 
the high diaphragm, the large liver and the shifting 
dullness, about which apparently there was no 
question; in other words, he apparently entered the 
hospital with ascites of undetermined cause. Never- 
theless, there was no palpable spleen and no other 
confirmatory evidence of cirrhosis. 

The important data in the laboratory studies 
indicate that he did not have much fever on admis- 
sion; the temperature was 99.6°F. The moderute ane- 
mia — the hemoglobin was only 10 gm. per 100 cc. 

is somewhat surprising in view of the short his- 
tory. The white-cell count was definitely elevated, 
and the 90 per cent neutrophils is of a good deal of 
interest in the differential diagnosis. ‘The sedimen- 
tation rate was exceptionally high. The important 
blood chemical findings in the differential diagnosis 
are the low total protein, the reversed albumin- 
globulin ratio and the high serum bilirubin and 
alkaline phosphatase. The prothrombin time was 
also grossly abnormal, but I do not know whether 
or not it remained abnormal after the administra- 
tion of vitamin K. The flocculation test was what 
we call normal, being ++ in twenty-four and 
forty-eight hours. The electrocardiogram was not 
remarkable. 

May I see the x-ray films? 

Dr. Stantey M. Wyman: The films of the chest 
were made with the patient lying on his back so the 
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heart size is somewhat nevertheless, 
there is enlargement of the left ventricle and some 
tortuosity of the aorta. The fairly striking promi- 
nence of the right leaf of the diaphragm, which is 
elevated and domed anteriorly, is quite well seen 
(Fig. 1 and 2). 

Dr. Weicu: There probably was no fluoroscopy 
of the chest. 

Dr. Wyman: 


magnified; 


No; therefore | cannot tell you 


anything about the motion of the diaphragm. 
Dr. Weicu: Was there any fluid in the chest? 
Dr. Wyman: 

compression by the high diaphragm. 

phrenic angle is clear, and as far as I can see, there 


There is minimal atelectasis from 
The costo- 


is no fluid. The films of the abdomen made on suc- 
cessive days up to the time of death show persistent 
dilatation of many loops of small bowel and perhaps 
a slight amount of gas in the ascending colon. The 
liver, I think, is enlarged, coming down to about 
this point. There are no abnormal masses that | 
can detect in the abdomen. The folds of the small 
bowel are somewhat separated on some of the 
later examinations, which is, perhaps, in keeping 
with the increase of fluid in the peritoneal space. 

Dr. Wetcu: It is not as striking as one might 
expect in the presence of a great deal of ascites? 

Dr. Wyman: I suspect these loops are floating 
upon the fluid. 

Dr. Wercu: At this point in the protocol it might 
be wise to take stock. I think that probably at that 
moment the patient had been admitted for study 
and was receiving a more or less leisurely work-up. 
I’ verything seemed to be going fairly well, and prob- 
ably a liver biopsy was planned in the course of the 
next few days to determine whether he really had 
hepatitis. Then, suddenly, there seemed to be a 
dramatic change, which stopped all further diag- 
nostic procedures. Apparently, he was sick 
for operation even to be considered, and he died. 

The problem is te determine whether the mani- 
festations of disease were due to one disease or 
whether on the third hospital day something else 
happened and there was a superimposed disease. 
At any rate, on that day, abdominal pain became 
more marked, and the abdomen became more dis- 
tended, with spasm and absence of peristalsis 
that is, definite signs of peritonitis and intestinal 
obstruction appeared. It is clear that the patient 
rapidly became much sicker. I think, in retrospect, 
it is fair to suggest that one might wish that an 
exploratory laparotomy had been performed on the 
third hospital day from the point of view of estab- 
lishing a diagnosis. Be that as it may, the only 
information is that the patient finally died of peri- 
tonitis and obstruction. 

What was the underlying disease that was causing 
all this difficulty? I think I had better pick out only 
three or four possibilities to discuss. In the first 
place I shall divide the possibilities into three: 
lesions primary in the liver, primary in the common 


too 


ine 
| 
ee 


OD6 THE NEW ENGLAND JOURNAL OF MEDICINE 


duct and primarily extrahepatic, with the involve- 
ment of the liver in a secondary fashion. If this man’s 
disease was primary in the liver, it would be very 
unlikely for him to have had an ordinary cirrhosis 
or cirrhosis complicated by hepatoma with metas- 
tases. I suspect that the admitting diagnosis and 
the treatment for the first three days was predicated 
on the possibility that he had an acute hepatitis of 
the epidemic type. [very effort to make a diagnosis 
of homologous serum jaundice apparently was made, 
and it could not be done. There are several features 
that are somewhat atypical for this particular 
diagnosis. Of course, patients with severe hepatitis 
may have pain of this nature and may have com- 
pletely obstructed ducts, with gray stools, but that 
is somewhat unusual. A hemoglobin of 10 gm. is 
also unusual with acute hepatitis of three weeks’ 
duration. The differential count is somewhat 
against that diagnosis. If this man had an acute 
hepatitis there is no way I can account for the 
progress after the third hospital day except to as- 
sume that he had a separate lesion starting on that 
day, and I should prefer to make a single diagnosis. 
The second possibility is that the lesion was pri- 
mary somewhere in the extrahepatic biliary system. 
Among the two or three possibilities that one might 
like to consider is a gallstone that had produced 
blocking of the common duct and that was large 
enough to ulcerate finally into the small bowel, 
where it caused acute obstruction. ‘That is a specu- 
lative chance. A common-duct stone per se, resulting 
in biliary cirrhosis and ascites and finally death 
from: peritonitis, might be possible; again, this is 
certainly not a usual picture. Nor is the picture 
typical of carcinoma of the head of the pancreas, 
which I ought to consider fairly strongly in this 
particular case. Obstructive jaundice from = car- 
cinoma of the head of the pancreas could have 
developed, with metastases to the liver and ascites, 
and the patient could have died with terminal peri- 
tonitis. Yet the final course was not the usual one 
of a patient with carcinoma of the head of the 
pancreas that had metastasized to the liver. 
The third possibility is extrahepatic disease, under 
which some type of inflammatory lesion and tumor 
must be considered. If this was an inflammatory 
lesion, the only guide to its origin was furnished by 
the short, late course of the patient, with symptoms 
more localized to the lower than to the upper ab- 
domen. One diagnosis that should always be kept 
in mind in such a patient, is appendicitis, with pyle- 
phlebitis and finally death from peritonitis and 
liver abscesses. ‘There are, however, a number of 
objections to that particular diagnosis. Usually, 
when such a patient enters the hospital, the tem- 
perature is much higher than this patient’s was. If 
I can believe that the sequence of symptoms was as 
the patient described them — that is, right-upper- 
quadrant pain, followed first by jaundice and then 


by fever —— they were not typical of a pylephlebitis, 
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with which fever is practically always the original 
symptom. Even so, this is one diagnosis that I have 
to consider fairly seriously because this patient, who 
was old, may have been hazy about his history. 

Could the cancer have originated in some other 
site in the abdomen, with metastasis to the liver? 
That would account for a great number of the fea- 
tures. For example, it would account for the fact 
that the patient seemed to be more chronically ill 
than he should have been with a three-week history 
and for the hemoglobin of 10 gm., as well as for the 
large liver and the abnormal findings in the labora- 
tory studies, particularly the high sedimentation 
rate, which goes with advanced cancer. One unusual 
feature, it must be admitted, was the complete 
obstructive jaundice, which is not too common 
with metastatic disease. Such jaundice is usually 
produced by definite obstruction in the head of the 
pancreas. Carcinoma, if it originated from the 
colon, could have caused some of the symptoms, 
for example, the ascites that the patient had when 
he entered the hospital, — and if the primary lesion 
was in the cecum, it could have resulted in a final 
slow perforation and peritonitis, with advancing 
intestinal obstruction and death. 

Having pointed out that every diagnosis has some 
disadvantages, I think I shall choose as my pref- 
erence carcinoma originating in the colon, meta- 
static to the liver, and shall say that the patient 
died of intestinal obstruction and_ peritonitis. 

Dr. Levanp S. McKirrrick: I saw this patient 
with the students a few days before he died; I must 
confess that it was not a wise selection to present 
to the students if one wanted to demonstrate any 
particular diagnostic acumen because it was totally 
impossible for me to make a logical diagnosis. He 
was acutely ill; his history was short; and I thought 
he would die within a day or two, which he did. 
This patient, who had been well until recently, was 
now dying. He was completely jaundiced, was 
distended, had free fluid and had dilated bowel, 
which I thought was probably ileus rather than 
obstruction. Whether it was ileus or whether it was 
obstruction did not seem to make much difference 
in the treatment so it was not worth while to try 
to find out. I tried to explain the picture on the 
basis of liver disease but I could not determine why 
the liver seemed to be so large. When one stood 
away from the patient, one could see a large mass 
that had the shape of an enormous liver. We did 
not know the response of the prothrombin time to 
vitamin K at that time. I could not understand how 
the patient could be dying of acute liver disease 
and have what looked like such a large liver. It 
seemed to me that there was some other problem, 
either a complication of the original disease or a 
second disease. The possibility of an abscess was 
considered but not too seriously. Nothing further 
was done to make a diagnosis, and we ended up 
without an accurate diagnosis but I believed it was 
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not an uncomplicated common-duct stone or cancer 
of the biliary tree or of the pancreas. I did not see 
how it could have been wholly explained on the 
basis of intrahepatic disease. 

A Puysician: Does Dr. Welch have any explana- 
tion for the nonprotein nitrogen level? 

Dr. Wetcu: | assumed that it was rising on the 
basis of the peritonitis. The urine was not too bad; 
the specific gravity was 1.020, and the sediment 
contained only a few granular casts, so there was no 
reason to believe that the patient had any intrinsic 
renal disease. 

Dr. Daniec S. Exits: I had made one diagnosis 
but after listening to Dr. McKittrick’s description 
of the size of the liver, I am going to say that I 
favor metastatic disease of the liver. 

Dr. McKirrricx: Let me correct that; it was 
a mass that I interpreted to be a large liver. "This 
mass went across the epigastrium and down over 
the right flank, just as it does in the plain film, and 
looked to me as though it followed the contour of 
the liver. 

Dr. Exuis: It did not feel like distended bowel? 

Dr. McKirrrick: No; | thought that it was 
liver, and I am not saying that it was not. Is it 
possible for a person dying with intrahepatic dis- 
ease — so-called yellow atrophy or whatever it is 
called now — to have a large liver? 

Dr. Exits: Yes; a patient could have a large 
liver and be dying from liver disease, but I do not 
think this patient was dying from that kind of liver 
disease. 

Dr. McKirrrick: It was not recorded in the 
protocol or in the record when I saw him, but the 
prothrombin time promptly responded to vitamin K. 
I should assume that this almost excluded serious 
hepatocellular disease. 

Dr. Joun T. Stansury: This process was known 
to have been present for oaly two and a half weeks. 
How soon is there reversal of the albumin-globulin 
ratio? Does that suggest that he had long-standing 
liver disease? 

Dr. Exviis: Not necessarily. ‘The other condi- 
tions that could cause it are carcinoma of long 
standing and chronic sepsis. 


CLINICAL DIAGNOSES 


Obstructive jaundice. 
Intestinal obstruction. 
?Carcinoma. 
?Gallstone ileus. 


Dr. EF. Wetcu’s DiaGNoses 
Carcinoma of colon, with metastases to liver. 
Intestinal obstruction. 

Peritonitis. 
ANATOMICAL DIAGNOSES 


Adenocarcinoma of common bile duct. 
Hydrohepatosis with multiple liver abscesses. 
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Peritonitis, with subdiaphragmatic and infra- 


diaphragmatic abscesses. 


PATHOLOGICAL 


Dr. Benjamin Castteman: When the abdomen 
was opened, the prosector immediately noted in- 
fection. There was about 3000 cc. of fluid in the 
abdomen, about half of which was located under the 
right leaf of the diaphragm as a large subdiaphrag- 
matic abscess. That abscess was not as purulent as 
another abscess in the infrahepatic area that con- 
tained about 1000 ce. of fluid. I believe that this 
large abscess rather than the liver was being felt. 
There was also about 500 to 1000 cc. of fluid in the 
general abdominal cavity. 

Dr. McKirrrick: Was that pus? 

Dr. CastTLeMAN: It was not too purulent, but 
certainly it was infected. When that was cleared 
away, we looked at the gall-bladder bed, believing 
we should find a perforated gall bladder. ‘The gall 
bladder was distended and covered with exudate, 
but the wall and the mucosa were normal. Further 
dissection showed obstruction to the common duct 
by a small, stenosing carcinoma at the lower end of 
the common bile duct. The dilatation of the com- 
mon bile duct extended into the liver so that there 
was a severe hydrohepatosis, all the radicles within 
the liver being dilated and infected. Sections through 
the liver showed a number of abscesses, more 
numerous on the left side than on the right. Many 
of them were close to the surface of the liver, and 
one or two of them probably led to the production 
of the abscesses within the abdomen. 

I had not been impressed with the fact that 
common-duct obstruction often led to sepsis within 
the liver but a review of the cases from the Boston 
City Hospital! and many from other Boston hos- 
pitals? showed that it does occur. Kinney and 
Ferrebee’ noted that 50 of 263 cases of liver sbscess 
followed common-duct obstruction, and a number 
of these cases were complicated by peritonitis. 

Dr. McKirrrick: Was there a point of intestinal 
obstruction? ‘That is a striking x-ray picture. 

Dr. CAsTLEMAN: No; it was all ileus. The micro- 
scopical sections of the gall bladder gave no evi- 
dence of infection. The wall and the mucosa looked 
normal, so I do not believe that we missed a perfora- 
tion that had sealed over. 
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CASE 39142 
PRESENTATION OF CASE 


A twenty-four-year-old truck driver entered the 
hospital because of back pain, weakness, nausea, 
vomiting and weight loss. 
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The patient had been well until four months be- 
fore entry, when he began to have constant back 
pain that radiated across the back but not any- 
where else. ‘Two days later, he had a sudden onset 
of severe pain, redness, swelling and tenderness of 
the left testis lasting for three days. Again, two 
days later, he had an excruciating pain in the right 
elbow. The pain was aggravated by motion and 
lasted for three days, when it moved to the knees, 
shoulders and back of the neck, each episode last- 
ing for three or four days. Local application of heat 
helped the pain temporarily. It stopped after he 
had taken certain “big green pills” given by his 
physician, but recurred with less severity five weeks 
before admission. About three months before 
entry he began to notice slight exertional dyspnea, 
weakness and occasional ankle edema. Meanwhile, 
the urine was observed to be dark orange, and he 
began to have polyuria and nocturia. A burning 
sensation On urination was experienced only once, 
but there was dribbling of urine after each urina- 
tion. About seven weeks before entry he began to 
have severe epigastric pain, associated with nausea 
and vomiting, one to four times a day. A gastro- 
intestinal series was done in another hospital, but 
showed nothing abnormal. Five weeks before ad- 
mission the right leg became weak and numb, and 
he limped; there was paresthesia of the fingers and 
toes. A week later, he began to have throbbing 
bilateral parietal headache, radiating to the tem- 
poral region and the back of the neck. A week 
before entry, he was examined by another physician, 
who told him that he had a high blood pressure. He 
had lost about 30 pounds of weight, and his symp- 
toms persisted up to the time of entry. 

The patient had been accustomed to drink 15 to 
20 glasses of beer a day since seventeen years of age, 
but he had always been well, except for some 
urethral discharge about four years before admission, 
for which he received three penicillin injections. 
When he was discharged from the Army four years 
before admission, he was told that his physical con- 
dition was perfect and that his blood pressure and 
urine were both normal. 

On physical examination the patient appeared 
acutely and chronically ill, but was alert and well 
There were generalized palpable, small, 
A small hemor- 


oriented, 
discrete superficial lymph nodes. 
rhagic spot was seen in the left optic fundus. The 
lungs were clear. The heart had a soft systolic 
blowing over the entire precordium and a faint 
gallop at the left sternal border in the fourth inter- 
costal space. There was marked tenderness and 
spasm in the epigastrium, but no mass or organ was 
felt. The left gastrocnemius muscle was tender, and 
there was diminution of pain sensation on the outer 
surface of the upper arms and right upper thigh 
and below the left knee. Both testes were small, and 
the left one was flabby. 
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The temperature was 102°F., the pulse 110, and 
the respirations 28. The blood pressure was 170 
systolic, 120 diastolic. 

The urine had a specific gravity of 1.015 and gave 
a ++++4 test for albumin; the sediment contained 
a few casts, red cells and white cells per high-power 
field. The urine had a fixed specific gravity of 1.006. 
Examination of the blood showed a hemoglobin of 
12.5 gm. and a white-cell count of 15,000, with 85 
per cent neutrophils, 9 per cent lymphocytes, 5 
per cent monocytes and 1 per cent eosinophils. The 
cephalin flocculation was ++ in twenty-four and 
forty-eight hours. The nonprotein nitrogen was 25 
mg., the total protein 6.52 gm., with an albumin- 
globulin ratio of 1.3, the calcium 9.2 mg., the 
phosphorus 3.5 mg., the alkaline phosphatase 7.1 
units, and the fasting blood sugar 150 mg. per 


Ficure 


100 ce. (One week later the fasting blood sugar was 
87 mg. per 100 cc.) The sedimentation rate was 
1.9 mm. per minute. An eosinophil count was 234 
per cubic millimeter. Lupus-erythematosus cells 
were not found in a peripheral blood smear. Phenol- 
sulfonephthalein excretion was 18 per cent in two 
hours. The vomitus was brown and watery, giving 
a ++ guaiac test. A stool guaiac test was nega- 
tive. Examination of the sputum revealed many 
gram-positive cocci, but acid-fast organisms were 
found. Urine and blood culture showed no 
growth. Agglutination tests for febrile antigens 
were negative. Biopsy of the left gastrocnemius 
muscle, skin and right axillary lymph nodes showed 
no diagnostic abnormalities. Chest roentgeno- 
grams (Fig. 1), gastrointestinal series and an intra- 
venous pyelogram were normal. X-ray examina- 
tion of the skull revealed areas of rarefaction in the 
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left occiput of doubtful significance, and thickening 
of the mucous membrane of the antral sinuses with 
a fluid left. 


demonstrated premature 


level in the electrocardiogram 


many ventricular con- 
tractions. 

The patient continued to have epigastric distress, 
Sedation 


and tincture of belladonna gave slight relief from 


and vomited and coughed frequently. 


the abdominal discomfort, and aspirin eased the 
backache. On the eleventh day, he was found to 
have +-+ edema of the feet, and on the thirteenth 
day, he had a sudden onset of dyspnea associated 
with high-pitched wheezing in both inspiratory and 
expiratory periods. A few coarse rales were audible 


Ficure 2. 


in the lung bases. X-ray films of the chest on the 


same day showed “bat-wing” shadows of the lung 
and a small amount of fluid in the right pleural 
cavity (Fig 2). On the next day, he began to cough 
up blood-tinged sputum, and had +++ ankle 
edema. However the venous pressure was normal 
(85 mm.). ACTH (adrenocorticotrophic hormone), 
25 mg. intravenously, was started on the fifteenth 
day. The episodes of dyspnea recurred frequently and 
were only slightly relieved by epinephrine and 
aminophylline injections. Rhonchi and wheezing 
were audible, but there were very few moist rales. He 


was digitalized and later placed in an oxygen tent 
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An electrocardiogram then revealed nonspecific low 
T waves in Leads 1, 2, Vs, Ve and AVL and flat T 
waves in Leads 3 and AVF. The cardiac rhythm 
was normal. On the same day the blood sodium 
was 120.6 milliequiv., the chloride 78 milliequiv., 
the potassium 4.4 milliequiv., and the carbon dioxide 
28.3 milliequiv. per liteft; the nonprotein nitrogen 
was 68 mg. per 100 cc., and the blood pH was 
7.58. He was given salt orally. On the nineteenth 
day, therapy was changed from ACTH to cortisone, 
and a small amount of saline solution was given 
intravenously. In spite of these measures the patient 
continued to have dyspnea, vomiting and increas- 
ing edema and pursued a steadily downhill course. 
On the twenty-seventh day the serum sodium was 
113.5 milliequiv., the chloride 82 milliequiv., the 
potassium 6.5 milliequiv., and the carbon dioxide 
21.6 milliequiv. per liter, and the nonprotein nitro- 
gen 190 mg. per 100 cc. On the following day he 


died. 


DirrERENTIAL DiAGNosis 

Dr. ALEXANDER LeAr*: This case gives clear evi- 
dence of involvement of multiple systems and organs 
during the four months’ duration of the fatal illness 
The protocol indicates involvement of joints, testis, 
heart, kidneys, gastrointestinal tract, peripheral 
nerves and lungs. In addition the patient had fever, 
leukocytosis, weakness, malaise, marked weight loss 
and hypertension. The extensive involvement of 
many systems here makes it seem most likely to 
me that the patient had diffuse vascular disease 

May I see the x-ray films? 

Dr. Lawrence L. Rossins: The pertinent films 
are the chest examinations; between the first (Fig. 1) 
and thirteenth (Fig. 2) hospital days, there is a 


marked change in the appearance of the lung fields 


and the heart. The heart has increased in size 
somewhat, and in the central portions of the lung 
fields there is diffuse haziness. ‘This appearance 


is frequently seen in acute pulmonary edema from 
a variety of causes. The short interval in which 
the changes appeared suggests that this is an acute 
process. 

Dr. Lear: Almost all the symptoms and _find- 
ings, as well as the course of this patient’s ailment, 
This 


patient was a man, and about 80 per cent of pa- 


are characteristic of polyarteritis nodosa. 
tient’s with this disease are males. The migratory 
joint pains early in the course of the illness may 
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have represented part of the diffuse vascular in- 
volvement of polyarteritis, or they may have been 
due to the presence of associated acute rheumatic 
fever. The not too infrequent coincidence of these 
two conditions has been reported.! 

Abdominal symptoms such as this patient ex- 
hibited are common in pobyarteritis and are due to 
involvement of intestinal and mesenteric vessels. 
The guaiac-positive vomitus indicates rupture of 
an aneurysm or of a weakened arterial wall in the 
upper gastrointestinal tract. 

The neuritis suggested by weakness and numbness 
of the right leg with paresthesias of the fingers 
and toes and diminution of pain sensation on the 
outer surface of the upper arms and right upper 
thigh and below the left knee is characteristic of the 
patchy distribution of the peripheral neuritis seen 
in polyarteritis. Unfortunately, no mention of 
reflexes or muscle strength in the involved right 
leg was made in the examination. 

Renal disease characterized in this case by polyuria, 
nocturia fixed specific gravity and albuminuria, with 
casts and red cells in the sediment, reduced phenol- 
sulphonephthalein excretion and terminal uremia, 
is perhaps the most constant finding in polyarteritis. 
Renal involvement is present in about 80 per cent 
of cases. Davson, Ball and Platt? have subdivided 
the renal involvement into two groups. In the first, 
vascular lesions characteristic of the acute phase 
of polyarteritis are found in the kidneys or other 
organs, or both, and the renal parenchymal lesions 
are those of widespread {necrotizing glomerular 
lesions. ‘The course of the renal lesion is one ¢f pro- 
gressive uremia, without development of hyper- 
tension. In the second group there is vascular 
necrosis with perivascular infiltrations involving 
medium-sized vessels as well as arterioles and no 
extensive involvement of glomeruli. This second 
group has a higher incidence of hypertension, which 
in some cases is thought to be attributable to the 
obstructive healed lesions of polyarteritis nodosa 
in the larger renal vessels causing ischemia and hence 
hypertension analogous to that produced by Gold- 
blatt in animals. The patient under discussion had 
severe hypertension, with glomerular failure occur- 
ring late, as evidenced by the elevated nonprotein 
nitrogen terminally. Hence, clinically at least, this 
case falls in the second group of Davson et al. The 
not uncommon finding of the association of the 


lesions of glomerulonephritis together with those of 
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polyarteritis nodosa in the experimental production 
of the latter in the rabbit by Rich and Gregory? 
suggests that etiologically these two conditions may 
be closely related. 

This patieat had pulmonary symptoms that may 
have been due to involvement of pulmonary vessels 
by polyarteritis or to congestive heart failure. 
The high-pitched inspiratory and expiratory wheezes 
with dyspnea, occurring at a time when the venous 
pressure was allegedly still normal, suggest bronchial 
asthma, which is common in polyarteritis nodosa. 
The use of epinephrine to treat the asthma indicates 
that the attending physicians likewise thought that 
the asthma was due to bronchial spasm and not 
to congestive heart failure. The blood-tinged sputum 
is possibly attributable to pulmonary infarcts from 
involvement of the pulmonary vessels by the path- 
ologic process or to pulmonary congestion alone. 
Terminally, however, it seems from the protocol 
that the patient did have congestive heart failure, 
with increasing edema and decreasing concentration 
of serum sodium. 

The only findings against a diagnosis of poly- 
arteritis nodosa are the absence of an increase in 
circulating eosinophils and the negative biopsies. 
Since elevation of the eosinophils occurs only in 
about 20 per cent of cases, this negative finding 
does not disturb me. Because the vascular involve- 
ment in this disease is patchy, though often diffuse, 
it is not surprising that diagnostic lesions are not 
always found in biopsy specimens. 

As initially stated this case seems so characteristic 


of polyarteritis that the differential diagnoses are 


few. Perhaps the only other condition that might 
mimic the findings is subacute bacterial endo- 
carditis. ‘The sterile blood cultures are against this 
diagnosis. 

Dr. Greene Firznucu: This patient was thought 
to have chronic nephritis, polyarteritis, however, 
being considered a distinct possibility. Later on in 
his hospital course as the clinical picture unfolded, 
polyarteritis was considered to be the most probable 
diagnosis, with nephritis as a possibility. It was 
not believed that the absence of polyarteritis in 
the biopsy specimen should rule out polyarteritis. 
From the point of view of therapy, we were cautious 
in administering hypertonic saline solution because 
This 


was considered wise in spite of the steadily falling 


of the progressing congestive heart failure. 


blood sodium and chloride. 
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Dr. Farane Matoor: Because of the patient’s 
abnormal mental state, which was a dominant fea- 
ture of his illness, it was difficult to evaluate many 
of his symptoms. There were several findings that 
were not explained by renal disease alone, and hence 
soon after admission most of us favored polyarteritis 
nodosa. Dr. William Cobbs, Jr., a medical intern, 
made this diagnosis when he first saw the patient 
in the Emergency Ward. 

The pulmonary findings were interesting. In- 
itially, the signs were those of bronchial asthma, 
and the symptoms responded to epinephrine. Soon 
after peripheral edema, pulmonary congestion and 
cardiac asthma, which required appropriate cardiac 


therapy, developed. 


CuinicaL DiaGnNosis 


Polyarteritis nodosa. 


Dr. ALEXANDER LEArF’s DIAGNosiIsS 


Polyarteritis nodosa, with involvement of kidneys, 
gastrointestinal tract, peripheral nerves, tes- 


tis, and possibly heart, liver and lungs. 


ANATOMICAL DIAGNOSES 


Polyarteritis nodosa, healing and healed, general- 
ized. 

Renal infarcts. 

Granulomatous pneumonitis, with organization, 
?polyarteritis nodosa, 

Cardiac hypertrophy, left and right ventricles. 

Ipicarditis, healed. 


Generalized lymphadenopathy. 
PatHoLoGicaL Discussion 


Dr. Davin Kaun: Autopsy revealed classic poly- 
arteritis nodosa in which the lesions presented as 
gross nodules involving muscular arteries of the 
magnitude of the hepatic artery and less. Multiple 
nodules measuring up to 0.6 cm. in average diameter 
were scattered along the course of the following 
arteries? primary branches of the coronary arteries, 
hepatic artery and its branches, mesenteric arteries, 
intrarenal branches of the renal arteries, and sper- 
matic arteries. On sectioning, the nodules were 
eccentrically placed thickenings of the arterial walls, 
and at the level of these, the arterial lumens were 
either severely narrowed or completely occluded 
by a dark-red thrombus. In only two locations was 


there gross evidence of parenchymatous damage 
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as a result of this vascular involvement; through- 
out both kidneys there were multiple l-cm. dis- 
crete cortical infarcts, and the testicles were small 
and showed small areas of infarction. Other gross 
findings of interest were generalized lymphade- 
nopathy, cardiac hypertrophy (the heart weighed 
420 gm.) with hypertrophy of both left and right 
ventricles, and severe pulmonary edema and con- 
gestion (the weight of the lungs was 2200 gm.) 

Microscopical examination showed the vascular 
lesions to be segmental, with involvement of ar- 
teries with diameters between 0.3 cm. and 300 
microns. In addition to those seen on gross examina- 
tion lesions were found in arteries in the periadrenal 
tissue, pancreas and striated muscle, and in the 
nutrient arteries of peripheral nerves. ‘The lesions 
were either in a healing stage or completely healed; 
no acute or subacute stages were found. In the 
healing lesions aneurysmal dilatation on the side 
of the destroyed media was seen. ‘The lumens con- 
tained organized thrombi, which were in direct 
continuity through a fragmented internal elastic 
membrane with granulation tissue replacing the 
destroyed media and involving the adventitia, 
The process varied from early repair with young 
granulation tissue through to the completely healed 
lesions, which showed segments of destroyed media 
completely replaced by dense fibrous tissue that 
was continuous out into the adventitia and inward 
into the lumen, so that the latter was completely 
occluded and contained a number of eccentrically 
placed, recanalized small lumens. A third type of 
arterial change was that of a markedly thickened 
cellular intima with a narrowed central lumen; the 
remainder of the arterial wall was normal and 
had an intact internal elastic membrane. ‘This 
has been described* as the change found in arteries 
just proximal and distal to an involved arterial 
segment; in this case this change was widespread, 
was most common and marked in smaller arteries 
and a relation to involved segments could not al- 
ways be made out. Lesions in arteries less than 400 
microns in diameter and in arterioles were not con- 
spicuous; one afferent arteriole in the kidney was 
found in which the entire wall was necrotic and 
structureless. Only near the hilum of the liver, 
where they were secondary to the arterial adven- 
titial reaction, were veins involved. 

The kidneys showed multiple small areas of in- 


farction in various stages of organization; no recent 
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infarcts were seen. In the remarkably large amount 
of normal-appearing intervening renal parenchyma 
the only change aside from those in the arteries 
was a sprinkling of almost completely fibrosed 
glomeruli; this individual glomerular fibrosis could 
hardly be accounted for by the large artery involve- 
ment, so it probably represented either the residual 
of primary glomerular capillary involvement of 
polyarteritis nodosa as described by Davson et al.’ 
or the sequela of the individual necrotizing renal 
arteriolitis noted above, which presumably was 
secondary to the hypertension. 

In the heart there were only a few areas of inter- 
stitial lymphocytic infiltration, and no paren- 
chymatous lesions were found in the liver, pancreas, 
intestines or adrenal glands. Presumably, the col- 
lateral circulation was adequate in all these situa- 
tions. 

The lungs showed much more microscopically 
than we had suspected on gross examination. In 
addition to congestion and edema there was an or- 
ganizing pneumonia in sections taken from all lobes. 
The alveoli were packed with macrophages and 
fibrin, and there was intra-alveolar organization 
of fibrin by granulation tissue and a granulomatous 
reaction in the walls of the alveolar ducts, bron- 
chioles and smaller bronchi. The pleura and some 
of the septums were thickened and edematous and 
showed areas of granulomatous inflammation. [x- 
cept for a few small areas of acute bronchopneu- 
monia, presumably terminal, no acute inflamma- 
tion or necrosis was seen, and no eosinophils were 
found. No definite arterial lesions were found in 
the lungs. 

Recent experience with the steroid treatment of 
polyarteritis nodosa has indicated that the steroid 
hormones may increase the tempo of the healing 
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process of the arterial lesions, sometimes to the 
detriment of the patient. However, we have seen 
cases in this laboratory in the pre-steroid era,‘ and 
others are reported in the literature,® in which heal- 
ing and healed lesions were found. In view of the 
short duration of the steroid therapy in this case 
it is unlikely to have been more than a secondary 
cause of the healing of the arterial lesions. Although 
it is generally considered that involvement of the 
lung in classic polyarteritis is unusual, lung lesions 
similar to those in this case have been described 
in polyarteritis nodosa.* The pulmonary lesion was 
demonstrable in the x-ray films before the non- 
protein nitrogen rose, so uremia cannot be held 
responsible. We are forced to accept the lung lesion 
as resulting from the same process causing the 
generalized polyarteritis nodosa. Perhaps this is an 
expression of ‘focal allergic pneumonia” as sug- 
gested by Teilum,’ although this would be some- 
what at odds with the recent classification put 
forward by Zeek* that “necrotizing angiitis” can be 
differentiated into five groups, allergic granulo- 
matous angiitis being separable from the more 


classic periarteritis nodosa. 
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DEPARTMENT OF HEALTH, 
AND WELFARE 


REORGANIZATION Plan No. 1, of 1953, creating a 


EDUCATION 


department of health, education and welfare, was 
presented to Congress on March 12, and was ap- 
proved by a special session of the House of Delegates 
of the American Medical Association in Washington 
two days later. 

The seventy-nine-year-old campaign of the Ameri- 
can Medical Association for such a department 
headed by a physician in the Cabinet has not borne 
fruit in the new plan. The secretary of the proposed 
department is not to be a physician, nor are the 
undersecretary or the two assistant secretaries. 


There is to be in the department a “special assistant” 
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to the Secretary, who is to be a “recognized leader 
in the medical field” (the word “physician” is not 
used). 

It may be surmised that if this plan had been 
presented by a hostile administration it would have 
been rejected by the spokesmen of the Association. 
This is not to say that the plan is bad; it has many 
Half a 


loaf is better than a stone, and perhaps there is 


virtues. But it is not all that was wanted. 
truth in the wry and cynical comment of Represen- 
tative Judd, that in matters of practical polities 
there are times when one must rise above principle. 

The practical politics of the situation lie in the 
fact that no complete reorganization of the outlook 
and policies of the Federal Security Administra- 
tion as it stands is possible under the present rules 
of Civil Service. The legally entrenched employees 
of the ‘Truman era cannot be discharged; it is neces- 
sary to let them and their organization wither while 
a new department takes over. 

Just where medicine fits into this department 
remains to be demonstrated. At the moment com- 
plete and cheerful co-operation from the members 


of the profession is the happy watchword. 


NEW DEAN AT TUFTS 

‘Turrs College Medical School marks its sixtieth 
year with the accession, this month, of a new dean, 
the ninth to assume administrative responsibility 
for the affairs of this New [ngland institution. 
Dr. Joseph M. Hayman, Jr., the first dean to come 
to his duties from beyond the local area, succeeds 
Dr. Dwight O’Hara, who for more than sixteen 
vears has been associated with the Dean’s office (as 
vice-dean from 1937 to 1942, acting dean from 1942 
to 1946 and dean since 1946). Dr. Hayman received 
his bachelor of arts degree at Haverford College in 
1918, and his medical doctorate at the University 
He 


served as intern in the Pennsylvania Hospital at 


of Pennsylvania School of Medicine in 1921. 


Philadelphia and as assistant resident in the Thorn- 


dike Memorial Laboratory at the Boston City 
Hospital. 

After filling the positions of instructor and assist- 
ant professor of pharmacology at the University of 
Pennsylvania, he went to Cleveland in 1929 as 


associate professor of medicine at Western Reserve 
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University School of Medicine, where he has been 
professor of medicine since 1949. He was also as- 
sociate physician in the University Hospitals of 
Cleveland. Dr. Hayman will hold a professorship 
of medicine in addition to the office of dean at Tufts 
and an appointment as senior physician at the New 
Kngland Center Hospital and at the Pratt Diag- 
nostic Clinic. 

During World War II he was chief of medicine 
in the Fourth General Hospital in the Southwest 
Pacific, consultant in medicine in the Southwest 
Pacific area and chief of medicine in the Moore 
North 


where he was awarded the Legion of Merit for his 


General Hospital, Swannanoa, Carolina, 
work. He is consultant to the Surgeon General of 
the United States Army and to the Veterans Ad- 
ministration. 

Dr. Hayman is a member of the American Medi- 
cal Association, Ohio State Medical Association, 
American Society for Clinical Investigation, Central 
Society for Clinical Research, American College of 
Physicians, Association of American Physicians, 
Society for Experimental Biology and Medicine, 
and 


Society for Pharmacology and Experimental Thera- 


American Physiological Society American 


peutics. He is also a member of the Council on 
Pharmacy and Chemistry of the American Medical 
Association and of the Committee on Narcotics and 
Drug Addiction of the National Research Council. 
He was certified by the American Board of Internal 
Medicine in 1937. 

In the contribution of more than 70 papers to the 
medical literature Dean Hayman has expressed his 
general interest in internal medicine and particular 
interest in renal physiology, kidney disease, heart 
The Journal wel- 
comes him to New England and to his new positio., 


confident that he will follow in the distinguished 


failure and tropical medicine. 


tradition of his predecessors. 


GENERAL MEDICAL COUNCIL 
ALTHOUGH communication is known to be highly 
developed in the birds and the bees, this faculty 
appears to have undergone atrophy of disuse in the 
portion of the human race concerned with prob- 
lems of health. As Gregg* points out forcefully in 


an address to the medical deans, the total health 
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program is severely handicapped by overspecializa- 
and lack the 
various health services and between them and the 


tion of intercommunication within 
public. He points out that, ““The medical care of 
the American people today is not the mere aggre- 
gate or sum of all the private practices of all the 
private practitioners of the country. It is complex 
and differentiated.” It includes salaried physicians 
in schools, industry, public health and the military 
services, hospital administrators, medical teachers, 
nurses of all types, pharmacists, drug manufacturers, 
laboratory technicians, physical therapists and 
many others. 
Dr. Gregg continues as follows: 
Can all these disparate groups, each deeply concerned 
with medical care, each closely related in purpose yet lacking 


in any medium of conference or form of exchange, effec- 


tively adjust American medicine to its changing matrix? 

We need in this country a general medical council repre- 

senting the experience, the good will, the hopes and needs 

of many different groups now involved in medica! care. 

Such a council would serve a double purpose as a 
clearinghouse for information and opinion within 
its membership and as a channel of communication 
between the group and the lay public. 

In Dr. Gregg’s view the seriousness of the financial 
plight of the medical schools has never been ade- 
quately presented to the public. It is not generally 
realized that the present need of the medical schools 
amounts to only about 0.05 per cent of the national 
tobacco bill or about 0.02 per cent of the national 
liquor bill. Nor has the American public yet been 
made aware of the extent of the contributions that 
medical schools make to their communities. 

‘The most obvious contribution is the direct medi- 
cal service rendered to charity patients in teaching 
hospitals. If this is measured in dollars and cents 
according to the accepted rates of compensation of 
the Veterans Administration, its magnitude can be 
appreciated. In one Boston medical school, it is 
estimated that the charge for service rendered in 
accordance with this formula would amount to two 
and a half times its annual budget. And yet this is 
only one of the many community services rendered 
by a medical school that have gone unrecognized 
because unsung. Dr. Gregg’s proposed council could 


not help promoting better understanding and co- 


Communication and great medicine. J. Med. Education 


*Gregg, A. 
28:17-21, 1953. 
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operation among the various members of the health 
team and might well become the trusted agency for 
the collation, interpretation and dissemination of 
health information to a 


unbiased public that is 


thirsting for it. 


JOURNAL OF GERIATRICS 
‘THe appearance, as of January, 1953, of Number 
1 of the first volume of the Journal of the American 


Certatrics Soctety throws into the discard a concept 


firmly fixed in the minds of many persons. For 
instead of an infant New Year driving from the 
scene a scythe-bearing, bald and bearded personi- 
fication of Father Time, the parts are reversed; 
senescence has come into its own and youth, having 
had its fling, gives way to a rejuvenated octogen- 
arianism. 

The editor of the infant journal of old age states, 
quite accurately, that whereas life expectancy at 
birth has increased greatly since 1900, that at age 
sixty-five has increased only slightly. It is never- 
theless quite obvious and might, indeed, be adopted 
as a geriatric slogan that a decrepit old gaffer of 
ninety-nine winters has a much better chance of 
surviving his hundredth birthday than has a healthy 
infant of but a single season. 

Whatever may be the reasons for the rapid ac- 
cumulation of an aged population — and it is esti- 
mated that by 1975 there will be between 17,000,000 
and 20,000,000 people in this country sixty-five years 
of age and over — the obligation to try and make 
old age comfortable, serene and relatively useful is 
undeniable. ‘The American Geriatrics Society was 
therefore established over ten years ago with the 
objective of “the clinical study of geriatric problems 
in the broadest sense, including the study of the 
causes, prevention and treatment of diseases of 
advancing years, the rehabilitation of patients and 
the dissemination of this knowledge.” 

And now, the Society, having grown from some 
440 members in June, 1942, to a membership of 1500 
in June, 1952, has achieved that degree of ma 
turity marked by the sponsorship of its own monthly 
journal, dedicated to the proposition that old age 


should be made worth waiting for. 
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New York State Lunatic Asylum This 
is a mammoth institution in its external ap- 
pearance. In passing by, the traveller would 
be led to suppose the establishment was a fortress. 
Imperfection seems to be apparent even in this 
model lunatic asylum, as the managers state 
that ventilation was unprovided for in its original 
construction. 


Boston M. & S. J., April 6, 1853 


CORRESPONDENCE 


SUPRAVENTRICULAR 
To the Editor: It has been pointed out to me by Dr. H. M. 
Rogers that the article entitled ‘“Supraventricular Tachy 
cardia in the Fetus,” which appeared in the December 11 
issue of the Journal, by myself, Redding and Haubrich, 
overlooked still another case of probable nodal tachycardia 
in the fetus, reported in Dr. Rogers’ paper, ‘Disturbances of 
Cardiac Rhythm and Conduction in Congenital Cardiac 
Disease: Report of 5 cases (4nn. Int. Med. 35:1276-1290, 
1951). In March, 1948, the boy was eight years old and still 
subject to bouts of ‘paroxysmal nodal tachyeardia, not re 
lieved by quinidine and not otherwise associated with heart 
disease. ‘There are therefore at least 6 reported cases in the 
literature. 


TACHYCARDIA 


Ss. M M.D, 


SANCETTA, 
Cleveland, Ohio 


RESEARCH IN HEART DISEASE 


To the Editor: Vo a realist it appears that the actual pros 
pects of research in heart disease are decidedly limited \| 
ready, the control of infections and improved economic fac 
tors, together with the group of preventive and surgically 
curable extracardiac causes of heart disease, leave the largest 
proportion, comprising the arteriosclerotic, hypertensive and 
combined forms. 

These are related to here dity : 
tion or aging, and the second to overactivity or strain 
are as and death. They constitute 
most difficult proble m, involving human eugenics 

Gitperr W. Haron, 


the first to physical deyenera- 
They 
mysterious as life the 
one 


M.D. 
Worcester, \lassachusetts 


BOOKS RECEIVED 


The receipt of the following books is acknowledged, 
and this listing must be regarded as a sufficient return 
for the courtesy of the sender. Books that appear to be 
of particular interest will be reviewed as space permits. 
Additional information in regard to all listed books 
will be gladly furnished on request. 


Ambulatory Proctology. By Alfred J. Cantor, M.D., proc- 
tologist, Kew Gardens General Hospital, Long Island, New 


York. With a foreword by Beaumont S. Cornell, M.D., 
editor, American Journal of Digestive Diseases. Second edition, 
revised. 8°, cloth, 563 pp., with 382 illustrations. New York: 


Paul B. Hoeber, Incorporated, 1952. $10.00. 
The first edition of this special book was published in 1946. 
This new edition has been thoroughly revised and brought up 


to date ‘ The re are new ¢ hapte rs on antibiotic $, diarrhea and 
clectrosurgery, employing the thermal cutting unit. The 
technics of hemostasis and the new hemostatic ayents, 


Material 
on the postoperative manayement of proctologic surgery and 
immediate ambulation in its clinical 
Lists of references are appended 
there is an index of subjects. 
The book should be in all col 


especially oxidized cellulose, are described in detail. 


on the physiology of 
application has been added 
to the various chapters, and 
The publishing is excellent 
lections on the subject 
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New and Nonofficial Remedies: Containing descriptions of the 
articles which stand accepted by the Council on Pharmacy and 
Chemistry of the American Medical Association on January |, 
1952: Issued under the direction and supervision of the Council 
on Pharmacy and Chemistry, American Medical Association. 
12°, cloth, 838 pp. Philadelphia: J. B. Lippincott Company, 
1952. $3.00. 

This new volume in a standard reference series has been 
revised to include the articles and tests accepted by the 
Council on Pharmacy and Chemistry of the American Medi- 
cal Association for the period ending January 1, 1952. The 
material is divided into three parts: accepted products; tests 
and standards for nonofficial products; and cumulative list 
and bibliography of unaccepted products. There is a good 
veneral index, and the publishing is excellent. The volume 
is recommended for all medical libraries. 


Child Rorschach Responses: Developmental trends from two to 
ten years. By Louise B. Ames, Ph.D., director of research, 
Gesell Institute of Child Development, and member of the 
Society for Projective Techniques and the Rorschach In 
stitute, Incorporated; Janet Learned, M.A., director of Pre- 
school Service; Ruth W. Métraux, M.A., speech and Ror 
schach specialist; and Richard N. Walker, M.A., research 
assistant. 8°, cloth, 310 pp., with 39 tables. New York 
Paul B. Hoeber, Incorporated, 1952. $7.50. 

The authors of this book are all connected with the Gesell 
Institute of Child Development. They present the findings 
on 650 children from two to ten years of age. Comparisons 
are made at each age level with the developmental patterns 
reported in earlier works by the Gesell group. The material 
is presented jin two parts: general considerations, and the 
analysis of the age groups from two to ten years of age. The 
ages from two to five years are given in half years. The final 
chapters are devoted to normal expectancies of an adult 
Rorschach record, clinical applications and a summary. There 
is a bibliography of 89 references and a good index. The 
publishing is excellent. 

Annual Review of Medicine. Vol. 3. Windsor C. Cutting, 
editor, Stanford University School of Medicine, and Henry 
W. Newman, associate editor, Stanford University School of 


Medicine. 8°, cloth, 442 pp. Stanford, California: Annual 
Reviews, Incorporated, 1952. $7.50. 
This volume of a standard reference series presents 17 


articles by specialists in their various fields on subjects in 
medicine, including psychiatry, radiology and radioactivity, 
toxicology and neoplastic diseases. The fina) chapter is 
devoted to an annotated list of reviews in medicine. Exten 
sive bibliographies are appended to the various chapters, 
and there are comprehensive indexes of authors and subjects. 
The publishing is good. The volume reminds one of the 
well known German Ergebnisse. The series should be in all 
medical libraries. 


Nuclear Science Abstracts. Vol. 6, No. 12A, Abstracts 3481- 
3733, June 30, 1952. By the United States Atomic Energy 
Commission. 4°, paper, 27 pp. Oak Ridge, Tennessee: 
Technical Information Service, 1952. 25¢. 

This periodical, now in its sixth year, is devoted to literature 
on nuclear science, and is divided into seven sections: general 
considerations, biology and medicine, chemistry, engineering, 
mineralogy, metallurgy and ceramics, and physics. It is 
valuable for general reference purposes. 


International Sanitary Regulations; Proceedings of the Special 
Committee and of the Fourth World Health Assembly on WHO 
Regulations No. 2. 4°, paper, 443 pp. Geneva, Switzerland: 
World Health Organization, 1952. 16/3, $2.25, Sw. fr. 9 
(Official records of the World Health Organization No. 37.) 

This volume is divided into two parts. The first is devoted 
to the minutes of the thirty-six mectings of the special com- 
mittee, the subcommittee on the Mecca pilgrimage and the 
Committee on International Sanitary Regulations. ‘The 
second part contains the international sanitary regulations, 
a table of comparisons and an index to the regulations. 
‘There is a comprehensive general index, and the publishing 
is excellent. This important document should be in all col- 
lections on public health. 
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Textbook of Medicine. By various authors. Edited by Sir 
John Conybeare, K.B.E., M.C., D.M. (Oxon.), F.R.C.P., 
physician to Guy’s Hospital, London; and W. N. Mann, 
M.D. (Lond.), F.R.C.P., assistant physician to Guy’s Hos 
pital, London. ‘Tenth edition. 8°, cloth, 912 pp., with 31 
illustrations and 31 X-ray plates. Baltimore: Williams and 
Wilkins Company, 1952. $8.00. 

This standard textbook of medicine was first published in 

1929 and since then has gone through ten editions and sixteen 
printings. The previous edition was published in 1947. The 
book is the joint work of 17 contributors. This new edition 
has been revised, and brought up to date by the incorporation 
of new material. An appendix on the sulfonamide and anti- 
biotic drugs has been added. This is a practical book, written 
without reference to the literature on the various subjects. 
The printing was done in Great Britain. The publishing is 
excellent, with one exception: valuable tables should not be 
placed on the inside of the covers, where they are apt to be 
defaced. 
Physical Medicine in General Practice. With twenty-two con- 
tributors. Edited by William Bierman, M.D., and Sidney 
Licht, M.D. Third edition. 8°, cloth, 798 pp., with 234 illus- 
trations. New York: Paul B. Hoeber, Incorporated, 1952. 
$12.50. 

This new edition of a standard book has been revised, and 
the material brought up to date, actually constituting a new 
book. Chapters on functional muscle testing, microwave 
therapy, neuromuscular re-education, ultrasound and care 
of the amputee have been added. Medical rehabilitation 
has also been included. The work is the joint effort of 22 
authors, 3 of whom are from Boston: Drs. Sidney Licht, 
Thomas L. DeLorme and Vernon §. Dick. Bibliographies 
are appended to the chapters, and there is an extensive and 
valuable index. ‘The publishing is excellent, and the book 
should be in all collections on the subject. 


Symposium on Radiobiology: The basic aspects of radiation 
effects on living systems. Oberlin College, June 14-18, 1950. 
Edited by James J. Nickson. New York: John Wiley and Sons, 
Incorporated, 1952. $7.50. (Sponsored by the National 
Research Council of the National Academy of Sciences.) 

This volume includes the papers, 23 in number, and dis- 
cussions, presented at the Oberlin symposium. Lists of 
references are appended to the chapters. There is a table of 
contents, but unfortunately an index has been omitted. The 
publishing is excellent. The book is an important reference 
tool and should be in all collections on the subject. 


The “Neurility” of the Kidney: A monograph on nerve supply 
to the kidney. By C. G. de Muylder, M.D. 4°, cloth, 80 pp., 
with 46 illustrations. Springfield, Hlinois: Charles C Thomas, 
1952. $5.00. 

This monograph summarizes the results of fourteen years’ 
study of the nerve supply to the kidney. Renal innervation 
is discussed in its normal and pathologic aspects. The final 
chapter deals with nephrosclerosis and neoplastic processes 
in the kidney and neurogenesis. The pertinent literature is 
reviewed, and there is a bibliography of 212 items. The 
printing was done in Holland. The illustrations are excellent. 


Normal Blood Pressure and Hypertension: New definitions. 
By Arthur M. Master, M.D., cardiologist, Mount Sinai 
Hospital, New York City, and associate clinical professor of 
medicine, Columbia University College of Physicians and 
Surgeons; Charles I. Garfield, M.D., research assistant in 
cardiology, Mount Sinai Hospital, New York City; and 
Max B. Walters, M.D., F.R.C. (Can.), member, Heart 
Station, Vancouver General Hospital, Canada. 8°, cloth, 
144 pp., with 36 illustrations. Philadelphia: Lea and Febiger, 
1952. $4.00. 

For a number of years the authors conducted an investiga 
tion on the true normal limits of the blood pressure. They 
studied 74,000 unselected patients, and a summary of the 
results is presented in this monograph. They believe that 
the common concept of the normal level as 150 systolic, 
90 or 95 diastolic, is unsound, and present new limits, with 
explanations in detail. The monograph should be in all 
collections on the subject. 
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Spleen Puncture. By Sven Moeschlin, lecturer, University 
Medical Clinic, Zurich. Translated by A. Piney, M.D. 8°, 
cloth, 229 pp., with 55 illustrations and 32 tables. New York: 
Grune and Stratton, 1951. $5.50. 

The book by Moeschlin was first published in Switzerland 
in 1947, Advantage has been taken of this English transla 
tion to add new material and 40 i!!ustrations, and the section 
on recent literature has been reviewed. The material is 
based on the personal performance of over 300 splenic punc- 
tures for diagnostic purposes, made between 1939 and 1949. 
The text is divided into two parts: general and special. The 
general part discusses the approved technic and the different 
types of cells. The special part has to do with the various 
diseases to which the method is applicable. The literature on 
the procedure is thoroughly reviewed, and there is a bibliog 
raphy of 12 pages. The printing was done in England, and 
the publishing is excellent. ‘The book is recommended to all 
medical libraries and to all physicians interested in the 
subject. 


The Knee and Related Structures: Injuries, deformities, diseases, 
disabilities. By Philip Lewin, M.D., F.1-C.S., professor and 
chairman of the Department of Bone and Joint Surgery, 
Northwestern University Medical School, attending ortho 
pedic surgeon, Cook County Hospital, senior attending ortho 
pedic surgeon, Michael Reese Hospital, and 
orthopedic surgery, Cook County Graduate School of Medi 
cine, Chicago. 8°, cloth, 914 pp., with 333 illustrations and 
2 colored plates. Philadelphia: Lea and Febiger, 1952. 
$16.00. 

Dr. Lewin is well known for his books on the ankle and on 
the back. ‘This new book on the knee joint and its ligaments, 
and the patella, is comprehensive in scope, beginning with 
anatomy and ending with tumors. There are chapters on 
the metabolic and endocrine disorders affecting the knee, 
and on equalization of the length of the lower extremities. 
An appendix discusses a number of related subjects, includ 
ing the surgical approaches to the knee, injuries in mountain 
troops, ruptures of the muscles and tendons of the calf of the 
leg, and a list of 133 ‘‘genugrams,”’ short axioms dealing 
with the knee. ‘There is a comprehensive bibliography of 
28 pages and a index. The publishing is excellent. 


professor ot 


good 


The book should be in all medical libraries and in the private 
libraries of orthopedic surgeons. 


Manual of Electrocardiography. By Benjamin F. Smith, M.D., 
professor of clinical medicine, Bayler University College ot 
Medicine, member of active staff and chief of electrocardio 
yraphic laboratory, St. Joseph’s Infirmary, consultant in 


cardiology, Veterans Administration Hospital, consultant 
in medicine, Hermann Hospital, and senior associate physi 
cian, Jefferson Davis Hospital, Houston, ‘Texas. 8°, cloth, 
215 pp., with 119 illustrations. Houston: Elsevier Press, 
Incorporated, 1952. $4.50. 

‘This manual has been used for a number of years in the 
instruction of students at the College of Medicine of Baylor 
University. It has now been revised for publication. It 
presents the basic principles of electrocardiography and dis 
cusses the most recent developments. ‘There is a good index, 
and the publishing is excellent. 


M.D.., 
School, 
instructor in biology, Tufts Medical School, director, Depart 
ment of Radiology, Boston City Hospital, and associate in 
radiology, Beth Israel Hospital, Boston; and I. A. Shauffer, 


Max Ritvo, 
Medical 


Gastrointestinal X-Ray Diagnosis. By 
assistant professor of radiology, Harvard 


M.D., instructor in radiology, Harvard Medical School, 
instructor in radiology, Tufts Medical School, and visiting 
radiologist, Boston City Hospital. 8°, cloth, 838 pp., with 
470 illustrations. Philadelphia: Lea and Febiger, 1952. 
$20.00. 

‘The authors describe and discuss the various lesions of 
the gastrointestinal tract that can be diagnosed by x-ray 
examination. ‘he material is arranged on an anatomic basis 
The first chapter, which deals with genera! considerations, 
is followed by chapters on the pharynx and esophagus, 
stomach, the intestines, the appendix, gall bladder and liver, 
the pancreas, spleen, mesentery, omentum, peritoneum and 


NOTICES 


Oly 


abdomen, and hernia (diaphragmatic and rare forms). Lists 
ot references are appended to the chapters, and there is a good 
index. The publishing is excellent. The book is recommended 


for all medical libraries, and to radiologists and gastro 
enteroloygists. 

Marriage, Morals and Medica! Ethie s. By Frederick L. Good, 
M.D.., Lin and Reverend Otis F. Kelly, M , cloth, 
202 pp. New York: P. J. Kenedy and Sons, 1951. $3.50 


The authors have presented a clarification of the Catholic 
position in present-day medicomoral problems. ‘The subjects 
discussed include the Christian matrimony 
principles of morality, sexual constitution, normal conception 
pregnancy and labor, complications of pregnancy and regula 
tion of conception, There are chapters on psvVvc hiatry , & cle 8 
astical matrimonial court procedure, and baptism and extreme 
unction. Anintroduction has been written by the Most Rev 
Richard J. Cushing, D.D., Archbishop of Boston. ‘The book 
bears his official imprimatur and the official approval of th 
Rev. Timothy P. O'Connell, D., censor of the diocese 


concepts of 


Russell, 
health, 
Surgeon 


Malaria: Basic principles briefly stated. By Paul F. 
M.D., M.P.H., division of medicine and public 
Rockefeller Foundation, and consultant to the 


General, United States Army. 8°, cloth, 210 pp., with 64 
illustrations. Oxford, England: Blackwell Scientific Publica 
tions, 1952. $7.75. (Distributed by Charles C Thomas, 


Springfield, Illinois; Publication No. 126, American Lecture 
Series.) 

This monograph endeavors to present the principles of 
malariology in a brief form. The material is divided into a 
number of chapters, including the plasmodia, pathology, 
clinical course and therapy, anophelines, epidemiology and 
prevention and control. There is a bibliography of 13 pages, 
and author and subject indexes. ‘Vhe illustrations, includ 
ing the color plates, are excellent. he small book should 
be in all collections on malaria. 


NONCLINICAL NOTES 
CHAIRMAN OF HEALTH COUNCIL 


Dr. Henry J. Bakst, professor of preventive medicine at 
Bostop University School of Medicine and director of 
medical service and outpatient service, Massachusetts Memor 
ial Hospitals, has been elected chairman of the Health Coun 
cil of United Community Services of Greater Boston for a 
three year term. 

Dr. Bakst succeeds Dr. George C. Shattuck, 
served as chairman of the Health Council and its predecessor, 
the Boston Health League, for thirty years 


home 


who has 


NOTICES 
HARVARD MEDICAL SOCIETY 


A meeting of the Harvard Medical Society will be held in 
the third-floor amphitheater of the Boston Psychopathic 
Hospital, 74 Fenwood Road, on Tuesday, April 14, at 8:15 
p.m. The following program wil! be presented by the De 
partment of Psychiatry, Boston Psychopathic Hospital, 
Dr. Harry C. Solomon presiding: 


Psychotherapy in the Psychoses (thirty minutes). Elvin 
V. Semrad, M.D., Shepard Ginandes, M.D. and Donald 
Gair, M. D. 

Psychosurgery in the Psychoses 
(thirty minutes); Discussion of Types of Surgical Ap- 
proach, Indications and Results (thirty 

Harry C. Solomon, Milton Green 

D., J. Sanbourne M.D., Robert 


Presentation of Cases 
Long ‘Term 
M.D., 


Sockov en, 


minutes). 


blatt, M 


W. Hyde, M.D., Paul Barrabee, Ph.D., and Dan Funken 
stein, M. D. 


‘Sie, 
2 
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MIDDLESEX SOUTH DISTRICT MEDICAL SOCIETY 
The annual meeting of the Middlesex South District Medi- 
cal Society will be held at the Hotel Continental, Cambridge, 
on Wednesday, April 22. 
PROGRAM 
11:15 a.m. Business meeting (reading of Minutes, Treas- 
urer’s report, election of officers and unfinished business 
remarks by the President and reports of committees, 
as well as new business and communications and reading 
of obituaries). 
12 m. 


tinued 


“Pernicious Anemia — a Con 
William B. Castle, professor of 
medicine, Harvard Medical School, director of the 
Thorndike Memorial Laboratory and Director of the 
Second and Fourth Medical Services, Boston City Hos- 
pital. (Dr. Castle was awarded the Major General 
Leonard Wood Medal by the Boston City Hospital 
Alumni Association on April 30, 1949, “in recognition of 
contributions to medicine and humanity,” as a result of 
his work in pernicious anemia.) 


Annua! Oration. 
Story.” Dr. 


I p.m. Luncheon. 
PHI DELTA EPSILON LECTURE 
The annual Phi Delta Epsilon Lecture will be given at 


University of Vermont College of Medicine, Burlington, 


on April 17. Dr. Homer W. Smith, professor of physiology, 
New York University-Bellevue Medical Center, will speak 
“The Development of Modern Renal Physi 


on the subject 
ology.” 


SOCIETY MEETINGS AND CONFERENCES 

2-27, Consultation Clinics for Crippled Children in Massachusetts. 
Page 523, issue of March 19. 

Pentucket Association of Physicians. 

Apmit 10. New England Society of Anesthesiologists. 
of February 26 

10-12. American 
JO8, issue of February 12 

Avni 13-May 4. Massachusetts Department of Mental Health, Post- 
yraduate Seminar in Neurology and Psychiatry. Page 540, issue of Oc- 
tober 2 


Haverhill, 8:30 p.m, 
Page 395, issue 


Association of the History of Medicine. Page 


Harvard Medical Page 619, 

Apwit. 14. New York Society for Circulatory Diseases 
Cardiological Society. Page $26, issue of March 19 

Apwit 1S, ‘Tufts Medical 
March 1%. 

15, Massachusetts 
issue of March 12. 

Arait, 16-18, Postgraduate Course in Obstetrics and Pediatrics 
525, issue of March 19, 

Avait 17, Phi Delta Epsilon Lecture, Notice 

Apmit 19-24. National Industrial Health Conference, 
of February 12 

Avnit 20. Hartford Medical Society. Page 42, issue of January 1. 

Avast 20-22. American Academy of Pediatrics. Hotel Statler, Boston 

Avnit 21, South End Medical Club. Page $70, issue of March 26 

Apnit 22. Middlesex South District Medical Society. Notice 

Arnwit, 24-29 College of Allergists. Page 570, 
March 26. 

25 
of March 26. 

25, 
cine at New York City. 

Apnit, 25. Graduate Club of Boston. 
ternity. Page 307, issue of February 12. 

Avait 29 anp Ocroner 28. New England Obstetrical and Gynecological 
Society. Page 868, issue of November 27. 

May 2. When Is the of Mitral Stenosis Surgical? Drs. 
Laurence B. Ellis and Harken. Mount Auburn Hospital, 
Cambridge. 10:05 a.m 

May 7-% American Goiter Association. 

May 11-13. Aero Medical 

May 19-21. Massachusetts 

May 25-31. First World Congress on 
1OOL, issue of December 18. 

May 30 anw 31, Society for Investigative Dermatology, 
issue of March 26 

June 7-9, American College 
ruary 26, 

June 28-Jury 2. American Society of X-Ray Technicians 
issue of March 12, 


Society 
and New York 


Alumni Association. Pape 


Academy of General Practice Page 480, 


Pape 


above 
Page 30K, issue 


above., 
American issue of 


Boston City Hospital Alumni Association. Page 570, issue 
Alumni Association of the State University College of Medi 
Page 396, issue of February 26 


Phi Delta Epsilon Medical Fra 


Treatment 
Dwight 


Page 480, issue of March 12 
Page 526, issue of March 19 
Hotel Statler, Boston 


Pave 


Association. 
Medical Society 
Fertility and Sterility 
Inc. Page $70, 
issue of Feb- 


of Cardiology. Page 395, 


Page 4 sO, 


NEW ENGLAND JOURNAL OF 


MEDICINE 


Disreict Mepicat Societies 


ESSEX NORTH 
May 13. Andover Country Club, 


MIDDLESEX SOUTH 
Hotel Continental, Cambridge. 


Shawsheen. 


22. 


WORCESTER 
May 6. Annual Meeting. Sheraton Hotel. Dr 
dent, American Medical Association. 


. Louis H. Bauer, Presi- 


CALENDAR oF Boston District ror THE WEEK BEGINNING 
‘THurspay, Aprit 9 


Tuugspay, 9 
*8 a.m. 
9:00-10:00 a.m. 
Hospital. 
*11:00 a.m.-12:00 m 
pital, Cambridge. 
*11:00 a.m.-12:30 p.m. Hand Clinic (Physical 
habilitation Service). Boston City Hospital. 
5:00 p.m, Case Presentation and Pathological Discussion followed 
by a Subject of Special Presentation. Joslin Amphitheater, New 
england Hospital. 
*5:00-6:00 p.m. Surgical Division Meeting. Mount A 
Cambridge. 


Boston City Hospital. 
Robe rt Breck Brigham 


Hos- 


Orthopedic Staff Conference. 
Arthritis Grand Rounds 


Auburn 


and Re- 


Pediatric Conference. Mount 


Medic ine 


uburn Hospital, 


Vripay, 10 

*10:00 a.m, Tuberculosis Surgical Clinic. 

East Concord Street. 

*10:00 a.m.~1:00 p.m. Medical and Surgical Grand Rounds. Drs. 
George Thorn and Francis D. Moore. Main Amphitheater, 
Peter Bent Brigham Hospital. 

*10:30-11:15 a.m. Diabetes lanai: Dr. Elliott Joslin. 
Deaconess Hospital. 

12:00 m.-1:00 p.m. Clinicopathological Conference (Boston Floating 
Hospital). | Meno H. Pratt Diagnostic Hospital. 

*1:30 p.m. Fertility and Endocrine Clinic. Free Hospital for Women, 

Brookline. 
1:30-9:00 p.m, 


South End Health Unit, 


New England 


New England Society of Anesthesiologists, Joslin 
Auditorium, New England Deaconess Hospital. 

*1:30 p.m. Tumor Clinic. Mount Auburn Hospital, 

*4:00-10:00 p.m. Alcoholism Clinic. By appointment. 
tonian Hospital, 41 Waltham Street. 


Cambridge. 
Washing- 


Sarurvay, 
*9:00 a.m, Proctology Clinic. Peter Bent Brigham Hospital. 
*9:00 a.m. Alcoholism Clinic. Peter Bent Brigham Hospital. 
*11:00 a.m.-12;00 m, Blood Clinic. Dr. William Dameshek. Stearns 
Auditorium, New England Center Hospital. 


Monpay, Arait 13 
8:00-9:00 a.m, Combined Medical and Surgical Rounds for Diabetic 

Surgery Cases. New England Deaconess Hospital. 

*8:30-9:30 a.m. Clinic by entire Surgical Staff and Anesthesia Staff. 
Cheever Amphitheater, Dowling Building, Boston City Hospital. 

*12:15-1:15 p.m. Clinicopathological Conference. Main Amphi 
theater, Peter Bent Brigham Hospital. 

*2.00-8:30 p.m. Postgraduate Seminar in Neurology and Psychiatry 
Metropolitan State Hospital, Waltham. 

*7.00-9:00 p.m, Anesthesia Teaching Conference Audi- 
torium, New England Center Hospital. 


Stearns 


Tuespay, 

*9:00 a.m, Geriatrics Clinic. Peter Bent Brigham Hospital. 

*11:00 a.m.-12;00 m, Regular Grand Rounds of the Pediatric De- 
partment. Dowling Amphitheater, Boston City Hospital 

*12:00 m.-1:00 p.m, Pediatric Rounds. Burnham Memorial Hospital 
for Children, Massachusetts General Hospital. 

*12:15-1:15 p.m. X-ray Conference. Dr. Merrill Main 
Amphitheatet, Peter Bent Brigham Hospital. 

5:00 p.m. Surgical Journal Review, Mount Auburn Hospital, Cam- 
bridge. 

*5:00-6:00 p.m. Service 
(Medical, Surgical, Obstetrical). 
8:15 p.m. Harvard Medical Society. 
74 Fenwood Road. 


Sosman. 


Meeting followed by Clinical Conference 
aulkner Hospital. 
Boston Psychopathic Hospital, 


Wevnesvay, Aprit 15 
10:00 a.m.-7:00 p.m. 
setts Academy of General 
Out-Patient Amphitheater, 
Afternoon and evening sessions, 
*12:00 m. Boston State Hospital Psychiatric Seminar. 
Building Auditorium, 591 Morton Street, Dorchester. 
*12:00 m.-1:00 p.m, Clinicopathological Conference. (Children’s 
Medical Center.) Jimmy Fund Building, 25 Binney Street. 
12:30 p.m. Weekly Pathological Meeting. Joslin Amphitheater, 
New England Deaconess Hospital, 
12:30-1:30 p.m. Weekly Staff Review of Autopsies. Dr. William 
A. Meissner. Joslin Auditorium, New England Deaconess Hospital 
4:00 p.m. Tufts Medical Alumni Association, Open House at the 
Medical School, 
*4:00 p.m, Thoracic Conference. Held by Overholt Clinic. Harri 
Hall, New England Deaconess Hospital. 
4:00-5:30 p.m. Lecture. Boston City Hospital, 
6:30 p.m, ‘Tufts Medical Alumni Annual 
Meeting. Somerset Hotel, Boston 
7:30 p.m. Lahey Clinic Lecture. 
Hurxthal and A. Seymour Parker, Jr. 
England Deaconess Hospital. 


(Followed by dinner and speaker.) Massachu- 
Practice. Morning Session. Lower 
Massachusetts General Hospital 

Hotel Shelton, 91 Bay State Road. 
Recep 


Association. Dinner 
Drs. Lewis M. 


Endocrinology. 
Auditorium, New 


Joslin 


*Open to the medical profession 


953 
Apr. 2, 1953 
> 
i? 
¥ 
{ 
6.53 
: 
: 


Inhibition of Excess Parasympathetic 
Stimuli in Peptic Ulcer with Banthine” 


Medical literature now contains more than 
200 references to the beneficial role of Banthine 
Bromide (brand of methantheline bromide) as 
evidenced by a marked healing response of pep- 
tic ulcers. Rapid symptomatic improvement, 
particularly with reference to pain relief, is fol- 
lowed by roentgenographic demonstration of 
crater filling. 

The therapeutic action of the drug in de- 
creasing hypermotility and hyperacidity, to- 
gether with the remarkable early subjective 


benefit, is indeed a desired approach in ulcer 
management. 

Treatment is individualized to the patient’s 
needs. One or two tablets (50 to 100 mg.) is ad- 
ministered every six hours, around the clock, 
in conjunction with appropriate diet control 
and antacid medication as indicated. 

Banthine is accepted by the Council on 
Pharmacy and Chemistry of the American 
Medical Association. Searle: Research in the 
Service of Medicine. 


Ulcer Facies Composite 
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Founded 18 B Id 
7 
RING SANATORIUM oh pate. Ine. DAVID MEMORIAL 
EIGHT MILES "ROM BOSTON NURSING HOME 
Georgetown, Mass. Broox.ine 46, Mass. 
mental, personality and habit disorder GEO 2131 8... D. COHEN, R.N., Supt. 
On a foundation of dynamic psychotherapy all ; Convalescents—Invalid- Elderly 
ther recognized therapies are used as indicated. Locateo is tHe Hints oF Essex County Special and diabetic eg 
Cottage accommodations meet varied individual 30 miles north of Boston 61 Park Street E 2-3530 
needs. Limited facilities for the continued care « 
progressive disorders requiring psychiatric, medi- For the treatment of psychoneuroses, personality 
cal, or neurological supervision disorders, psychoses, alcoh mand drug addiction 
Full resident and associate staff. Consultant Peycl therapy is basi nd deep coma electric 
all hock treatments, subcoma anc cep coma insulin 
mn I aith therapy shen indicated ef treat nt fey HANOVER HOUSE, INC. 
Benjamin Simon, M.D withdrawal « tie 
Director Occupation under a trained therapist fiversion West Hanover, Massachusetts 
Cuarces bk. Wuire, M.D and outdoor activities A sanatorium inthe South Shore Area within easy 
Assistant Director distance from Boston 
Arlington Heights Francis W. Rossent G. M. SCHLOMER, M.D. Tel. Rockiand 1690 — Quincy Office PR 3-6930 
Maes achu oa Executive Secretary Medical Director For the diagnosis and treatment of neurological 
}Riington 5-008] diseases, emotional disturbances and personality 


disorders. All modern forms of specialized therapy 
| (including electroshock) with emphasis on —- 
therapy; treatment of alcoholism and related addic- 


| WISWALL tions on most modern, scientifically approved 


basis. Unusually attractive atmosphere, singularly 


WOODSIDE COTTAGES SANATORIUM free from “‘institutionalization.” 


Framincuam, Mass. Excellent nursing and medical care for limited 
ber of chronic patients. 
A sanitarium specially adapted for nervous > 
and convalescent patients who need rest and 203 Grove St., WELLESLEY, Mass. No committed patients. 
in normal surroundings, Out-patient treatments for referred cases only, 
o committed mental! cases. } For the sind of mild mental and nervous Eusie S. Neustapt, M.D., Medical Director 
ARTHUR H. WARD. M.D., Medical Director patients in country surroundings. Small Rupo.en Neustapt, M.D., Clinical Director ‘ 


grouping allows a homelike atmosphere = 
and personal contact. 


GLENSIDE E. H. WISWALL, ALD. PERKINS SCHOOL 


JAMAICA PLAIN, BOSTON, MASS. Superintendent Lancaster, Mass. 
Devoted to the scientific understanding and 
A small, sanitarium for HALE POWERS, ML.D. education of children of retarded development. 
nervous, mild mental or chronic illnesses. . . Five homelike and attractive buildings sur- 
Medical Director rounded by 85 acres of campus and gardens. 


6 Parley Vale Tel. JA 40044 


Franxun H. Pernins, M.D. 


Tel. WE 5-0261 


BAKER'S BAKER'S 


Combined Vitamins O. B.S. VITAMINS | B D C 
(Improved Formula) (Prenatal Vitamin Capsule) | OSTON IAGNOSTIC LINIC 
Each CAP8ULE CONTAINS BACH CAPSULE CONTAINS | 
Viomts A (Synthetic) Vitamin A U.S.P Units 2,000 A fiiliate of the Boston Evening Clinic 
P U.S.P. Units 5,000 Vitamin D ULS.P. Units 333 
Thi in Chloride ( (B | H 
Chloride (Bi) Ambulatory diagnostic service for people of moderate means 
Riboflavia S.P. 5 mg Pyridoxine (Be) mg 
i yridoxine (Be 0.25 meg Ascorbic Acid (C) 37.5 mg ; ati f th 
Vite min Ba U.S.P 1 microgm Niacinamide U.S.P 7 we nd 
Caleium antetaens ate 5 mg Ferrous Sulfate, dried, recent Greater Boston Community survey 
Niacinamide U.S 50 mg USP. 66.38 | 
Ascorbic Acid (C) Dicalcium Phosphate, 7 HOURS: Tvuespay, Tuurspay AND SATURDAY MORNINGS 
U.S.P. 75 mg. Anhyd. 725 meg. BY APPOINTMENT ONLY 
Folic Acid U.S.P. 0.15 mg. Vitamin By U.S.P. 1 microgm. 
Folic Acid U.S.P. 0.1 mg. 


‘TUESDAY EVENING HOURS AVAILABLE 


$3.00 per Hundred RETAIL PRICE $3.00 per Hundred 
Available to druggists through their wholesaler 


DELINQUENT ACCOUNTS | Washingtonian Hospital 


COLLECTED 41-43 WALTHAM STREET, BOSTON, MASS. 
Incorporated 1859 

5 Ethically —- Courteously —- Efficiently Conditioned Reflex Antabuse, Adrenal Cortex, Psycho- 
therapy, Semi-Hospitalization for Rehabilitation of Male 

Experienced Over 25 Years nad 
Monthly Report Bonded Treatment of Acute Intoxication and Alcoholic Psychoses 

‘ Included 
For particulars call or write Outpatient Clinic and Social-Service Department for 
- Male and Female Patients 
Medical Clearing Bureau, Inc. Josern Toimann, M.D., Medical Director 

110 Tremont Street, Boston, Mass. Consultants in Medicine, Surgery and the Other Specialties 

HU 2-5570 Telephone HA 6-1750 
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14 ADVERTISING SECTION 


WANTED M.D., class A graduate 
for industrial position. $7500 to start. 
State all qualifications. Address A221, 
New Eng. J. Med. 14-3t 
FOR SALE Established medical 
practice in New England town of 12,000. 
Will sell equipment including x-ray. If 
really interested, write John D. Lane, 
M.D., 168 North Street, Bennington, 
Vermont. B244-14-2t 
LABORATORY TECHNICIAN, 
May 1. Salary liberal. Five-day week. 
No Saturdays. W. D. Platt, M.D., 
38 School Street, Springfield, Mass. 
B237 14-41 


DOCTOR’S OFFICE FOR RE NT 
Physician leaving soon for Armed Forces 
wants to rent office in Medford, with or 
without equipment. Ideal location for 
general practitioner or specialist. For 
details call Rockwell Realtors, MY 6-2000. 
B241-14-2t 
MEDICAL OFFICE SUITE for rent. 
Available immediately. Choice profes- 
sional location. LY 3- 0654. B242-14-1t 


WANTED AT ONCE — Two full or 
part time, class A, maie or female, general 
practitioners, for work at The Rosengard 
Clinic, South Boston 27, Mass. Excel 
lent hours and starting salary. Personal 
interview with Business Manager re 


quired. B243-14-1t 


SEX MANUAL 
Written for the Layman 
Sixth Edition. Revised. A medical best seller. Thirteen print- 


For Those Married or About To Be 


ings, 450,000 copies. 


By Lombard Kelly, A.B., B.S. 


Med.. M.D., and 


Professor of canton, 3 Medical College of Georgia 


a 


Robert B. Greenblatt, B. y 
in the Medical College of Geo 


Ethically distributed. Sold only to physicians, 
nurses, marriage counselors, sociologists, 


by 
» Professor of Endocrinology 


medical students, 


medical bookstores or on 


physician’s preseription. This policy strictly adhered to, 


aper cover, 96 pp. (37,000 words), 17 cuts, 


Single copy, $1 00; 2to 


9 copies, 75c ea.; 10 to 4 copies 70c ea.; 25 to 49 - pee, 60c ea; 3 


50 to 99 copies, 50c ea.; 100 or more, 45c ea. 


POSTPA 


Terms: — REMIT TANCE WITH ORDER; NO owt S. Satie- 
faction guaranteed. Retail price, $1.00 to patients, in medical book- 


stores, or when sold on prescription. 


Descriptive folder on request. 


MEDICAL SUPPLY CO. 


P. O. Box 1168 


Augusta, Ga. 


ROYAL VICTORIA HOSPITAL 
MONTREAL 2, CANADA 


POST-GRADUATE COURSE IN SURGERY 


Designed for candidates for the F.R.C.S. (C) and 


the American Board of Surgery. 


The Surgical Staff of the Royal Victoria Hospital are 
conducting their eighth annual course in surgery designed 
especially for those wishing to write the F.R.C.S. (C) 
and the American Board of Surgery. 


The course consists of two sections; the correspondence 
portion willcommence on May 1 and will consist of selected 
reading with weekly written questions, The clinical and 
didactic full-time course will be held at the Hospital in 
mid-August and will last 7 weeks. 


All the required work will be presented by the various 
specialists and will consist of physiology, anatomy, path- 
ology, x-ray in association with general and special 
surgery. 


Fee for the course $225.00. 


Address applications or inquiries to: 


THE POST-GRADUATE BOARD 
Royat Vicrorta Hosprrau 
2, P.Q. 
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Regitine’ 


(phentolamine methanesulfo- 
nate Ciba), preferred in the 
diagnosis of pheochromocyto- 
ma, the cause of the most com- 
mon form of hypertension of 
known etiology. The injection 
of this adrenergic blocking 
agent affords an accurate test 
that is relatively safe, and can 
be simply performed by any 


— unassisted, in his three new agents 
in the control of 
hypertension 


Complete information 
Pd can be obtained by writing to 
7 the Medical Service Division, 
Ciba Pharmaceutical Products, Inc., 
Summit, New Jersey. 


Apresoline’ 


hydrochloride (hydralazine hydrochlo- 
ride Ciba), an agent of choice (for use) in 
the treatment of hypertension. This orally 
effective antihypertensive is believed to 
act centrally to produce a gradual, sus- 
tained decrease in blood pressure while 
increasing blood flowthroughthe kidneys, 


<4 


Esomid = 


chloride (hexamethonium 

chloride Ciba), a potent 

i oral hypotensive agent, 
may be particularly valu- 
able in those patients with 
j severe hypertension which 
| has failed to respond to 
| Apresoline. Esomid acts as 
a ganglionic blocker, in- 
hibiting the transmission 
of impulses through all 
autonomic ganglia. 
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